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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI YYEBHOM JTUCIIATI-
JIMHbI «MATEMATHUKA»

1.1 Obs1acTh NPpUMeEHEHHUS TPOrPAMMBI

PaGouas mporpamma y4eOHOM TUCHMIUIMHBI «MaTeMaTrukay SIBISIETCSI YaCThIO MPOrPaMMBbI TTOATO-
TOBKH CIICIIMATUCTOB CpeAHero 3BeHa mo crenuanbHocTd 43.02.15 TloBapckoe U KOHIUTEPCKOE JEINO.
PaGouas mporpamMma cocrasiieHa st 09HOU (HOPMBI O0YICHHSI.

1.2 MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CIIENMAJMCTOB CPEIHEro 3BeHa

VYyeOnas aucuumuinHa «MaTemMaTukay OTHOCUTCS K 00IIe00pa3oBaTeIbHOMY IUKITY IPOTPaMMBbI
MOATOTOBKHU CIIEIUAIIMCTOB CPEAHETO 3B€HAa U OTHOCUTCS K npenmMeTtHoit obmactu ®I'OC cpennero odriero
obpaszoBanus «MaTemaruka u HHHOPMATHKAY

YpoBeHb 0CBOCHHS yueOHOH aucHUIUIMHBI B cooTBeTcTBUU ¢ PI'OC cpeanero obmiero oopa3oBa-
HUS YTITyOJICHHBIN.

PaGouas mporpamma yueOHON AMCUUILIMHBI «MaTeMaTuka» UMeeT MEXAUCIUITMHAPHYIO CBSI3b C
obmieoOpazoBarenbHbIMU yueOHbIMU AuctuiinHamMu bJ1.10 «®wusukay, BJI. 11 «Muadopmarnkay.

VYyeOnas aucuummHa «MaTemaTHka» SBISETCA MPEAUISCTBYIONMIEH IS HU3YYCHHs CIEAYIOLIUX
y4eOHBIX JUCIHILTNH, mpodeccnoHanbHbIX Moayiei: EH.02 Marematuka; OIII[.05 OcHOBBI S5KOHOMHUKH,
MEHE/PKMEHTAa U MapKETHHTA.

2 IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUYEBHOM JUCIHUILINHBI

OcBoenne COACPpIKaHUA yqe6H0171 JUCIUILIMHbI«MaTeMaTuKa obecreynBaeT JOCTHIXKXCHUC O6y—
YJaIOIMMHCA CICAYIONUX PE3YJbTATOB:

JIM4HOCTHBIE pe3y/IbTaThl

JIP23 | roTOBHOCTH K TPYZly, OCO3HAHHE IICHHOCTH MacTePCTBa, TPYAOIIO0HE;

JIP26 TOTOBHOCTB M CLIOCOOHOCTH K O6paBOBaHI/IIO n CaMOO6pa3OBaHI/IIO Ha NPOTAKCHUN BCel JKHN3HH,

MeTaﬂpe}]MeTHI)Ie Pe3yJabTaThbl

MPS CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY ITIOUCKY MCTOAOB PCHICHUA IMPAKTUYCCKUX
3a7a4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

q)OpMI/IPOBaHl/Ie HAayYy4YHOI'O THIla MBIIIJICHWA, BJIIAACHUC Haquoﬁ TepMHHOHOFHeﬁ, KIIIOYCBBIMH
INOHATHUAMU U MCTOJaMHU,

MP10

BBISIBIIATH IPUYMHHO-CIIEICTBEHHBIE CBS3U U aKTYaJIM3UPOBATH 3a7a4y, BBIABUIaTh THIIOTE3Y €€
MP12 | pemeHuns, HAXOAUTh APryYMEHTHI U1 JOKA3aTENbCTBA CBOMX YTBEP)KIACHUH, 3a/1aBaTh IapaMeT-
PBI M KPUTEPHUH PELICHUS;

AHAJIM3UPOBATD MMOJIYYCHHLBIC B XO4€ PCIICHUA 3ada4U PE3YyJIbTAThl, KPUTHYCCKU OLCHUBATH UX
JOCTOBCPHOCTD, IPOTHO3UPOBATHE U3BMCHCHHEC B HOBBIX YCIIOBUSX,

MP13

OCYILECTBIISATh LIEJICHAIPABICHHBIN MOUCK MEPEHOCa CPEJICTB U CIIOCOOO0B IEHCTBHS B mpodec-
CHOHAJIBHYIO CpeNy;

MP16

MP17 | ymeTh nepeHOCUTh 3HaHHsI B TIO3HABATEILHYIO M TPAKTUYECKYIO 00JIACTH JKU3HEISSITEIbHOCTH;

MP18 | ymeTh HHTErpHpOBATh 3HAHKS U3 PA3HBIX MPEJAMETHBIX 00JaCTeH;

IIpenmeTHble pe3yJIbTaThI

BJIaJICHE METOJIaMHU JI0Ka3aTeIbCTB, AJITOPUTMAMH PELIEHUS 3aj]lad; yMEeHHe (opMyIupoBaTh
[IPG1 | OMPENCICHUs, aKCHOMBI H TEOPEMbI, IPUMEHATH MX, IPOBOJUTH JI0KA3aTEIILHBIC PACCYHKICHHS
B XO/I€ pelIeHHUs 3a/1a4;

YMEHHE ONEPUPOBATH MOHATUSMU: CTEIEHb YUCIA, JIOTapu(dM YHCIa; YMEHHUE BBIIOJIHAThH BbI-
[IPG2 | THcTeHue 3HAYCHHUH U MPpeoOpa30oBaHUs BRIPAKEHUN CO CTETICHSIMHU | jorapudmMaMu, mpeodpa-
30BaHUs APOOHO-PAlMOHATIBHBIX BbIPAXKEHHI;




I1P63

YMCHHUE OICPpHUPOBATH IOHATHAMHA: pallMOHAJIBHBIC, HPppalOHAJIBHBIC, ITOKa3aTCJIbHBIC, CTE-
IICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKUEC YPAaBHCHUSA U HCPABCHCTBA, UX CUCTCMBI,

[1P64

yYMEHUE ONepUpoBaTh MOHATUAMU: (YHKIHS, HENIPEepbIBHAS (DYHKIUS, TPOM3BOIHAs, IEPBOOO-
pa3Hasi, ONpeAeICHHbIN HHTETPajl; YMEHHE HAXOAUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH,
UCTIONB3YS CIIPABOYHbIC MAaTE€PHaIbl; UCCIECAOBATh B MPOCTEHIINX Cly4yasX (yHKIWH HA MOHO-
TOHHOCTb, HAXOJIUTh HAMOOJBIINE U HAMMEHBIINE 3HAaYCHUsI (QYHKIMIA; CTPOUTH TpauKu MHO-
TOYJIEHOB C MCIIOJIB30BAHUEM almapara MaTeMaTHYECKOr0 aHaIN3a; PUMEHSTh IPOU3BOIHYIO
IpU pELICHUN 33Ja4 Ha JABWKEHHE; PelIaTh NPaKTUKO-OpPUEHTHPOBAaHHbBIE 3a/1aul Ha HauOOJIb-
LIME ¥ HAUMEHBIINE 3HAYCHMS], HA HAX0XKICHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

I1P65

YMEHHUE OIEPUPOBATH MOHITHAMU: pAllMOHATIbHAS (PYHKIIUS, TOKa3aTeIbHass QYHKIUS, CTCTICH-
Has (GyHKIM, JorapudmMudeckas GyHKIUs, TPUTOHOMETpUUeckre QpyHKIuU, oOpaTHbie QyHK-
[IUHM; YMCHUE CTPOUTH TpapUKU M3yYCHHBIX (YHKIIUH, UCIIOJIB30BaTh rpa)uKu NPU U3yYCHHUU
MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUH 3a/la4 U3 APYrHX y4eOHBIX MPEIMETOB M 3a/a4 U3
PEaTbHOM KU3HU; BBIPAXKaTh (DOPMYJIAMU 3aBHCHMOCTH MEXK/y BETUIHHAMU;

I1P66

YMEHHUE peliaTh TEKCTOBBIC 33/1a4d PA3HBIX TUIIOB (B TOM YHCIIC HA MTPOLICHTHI, JOJIH U YaCTH,
Ha JIBI)KEHHE, paboTy, CTOMMOCTh TOBApOB U YCIYT, HAJIOTH, 3aJa4l U3 00JIacTH YIpaBICHUS
JMYHBIMHU U CEMENWHBIMU (PMHAHCAMM); COCTABJISATh BHIPAKEHUS, YPAaBHEHHU S, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3aJa4M, MCCIEIOBATh ITOJyYCHHOE PEIICHHE W OICHUBATH MPABJIOIO-
JNOOHOCTH PE3yJIbTATOB;

I1P67

YMEHHUE ONEepPUPOBATh MOHATHAMHU: CpelHee apu(MeTHdecKkoe, MeIuaHa, HanOoJblIee U HaU-
MEHbIIIEE 3HAYCHUS, pa3Max, JUCIIEPCUs, CTaHAaPTHOE OTKJIIOHEHUE YUCIIOBOIO HA0opa; yMEHHE
U3BJICKaTh, MHTEPIPETHUPOBATH UH(OPMALIHIO, IPEACTABICHHYIO B Ta0JMIaX, HA JuarpamMmax,
rpadukax, OTpakarollyl0 CBOMCTBA peabHbBIX MPOLECCOB U SBICHUMN; NPEACTaBIATh HH(OpMa-
IIUIO C MTOMOILBIO TaOJMIl U AUarpamMM; MCCIIe0BaTh CTATUCTUYECKUE JIaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IpapUUeCcKUX METO/I0B U FIEKTPOHHBIX CPEJICTB;

I1P68

YMEHHUE ONEepPUPOBAThH MOHATUAMU: CIIy4alHBIN OMBIT U CIy4ailHOE COOBITHE, BEPOSATHOCTD CIIY-
4aifHOTO COOBITHS; YMEHHUE BBIUUCIATH BEPOSATHOCTh C UCIOJIb30BAaHUEM IpapUuecKUX METo-
JIOB; TIPUMEHSTH (POPMYJIbI CIIOKEHUS U YMHOXKEHUS BEpOSITHOCTEH, KOMOWHATOPHbIE (aKThl U
(dbopMyJibl IpU pELIEHUH 3ajay; OLEHUBATh BEPOSTHOCTU PEabHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4ailHBIMU BETMYMHAMU; YMEHUE MPUBOJIUTH MPUMEPHI MPOSBIIEHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOJIHBIX U OOIIECTBEHHBIX ABJICHUSX;

I1P69

YMEHHE ONEepUPOBATh MOHSTUSIMH: TOUYKA, MpPsSIMas, IUIOCKOCTh, MPOCTPAHCTBO, ABYI'PAaHHBIH
yroJl, CKpeuIuBarouiecs: npsmble, NapauiebHOCTh U HEPIEHIUKYISIPHOCTh MPSMBIX U ILIOC-
KOCTEH, yrojl MeXIy NPSAMBIMH, YTOJI MEX]Y MPSIMON M MJIOCKOCTBIO, YTOJI MEXIY MIOCKOCTSI-
MU, PacCTOSIHUE OT TOUYKM JO IUIOCKOCTH, PACCTOSHUE MEKIY NPSMBIMH, PACCTOSHUE MEXKIY
IUIOCKOCTSIMH; YMEHHUE UCIOJIb30BATh MPH PEUICHNUH 3a]1a4 U3y4YeHHbIE (aKThl U TEOPEMBI IIa-
HUMETPHH; YMEHHUE OLICHUBATH Pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

I1P610

yYMEHHUE ONEepUpOBaTh MOHATUAMU: MHOTOTPaHHUK, CEU€HHEe MHOTOIpaHHHUKA, KyO, mapaiene-
nurnes, npusMa, nupamuaa, Gurypa u moBepxXHOCTh BpallleHUs, WIMHAP, KOHYC, 1map, chepa,
ceueHHst (pUTypsl BpalleHHs, TUIOCKOCTh, Kacaromiascsa chepbl, HWIMHIpPA, KOHYyca, IUIOMaIb
MOBEPXHOCTU MHUPaMUbI, PU3MBI, KOHYCa, IWIMHIPA, TUIoMaab chepbl, 00beM Kybda, mpsiMo-




YTOJIBHOTO MapajuieNenuIleia, MUupaMubl, NPU3Mbl, LWIAHIpA, KOHYyCa, 11apa; YMEHHUE H30-
OpaxxaTb MHOI'OTPAHHUKHM M IIOBEPXHOCTH BpAILEHUS, UX CEUEHUS OT PYKH, C IIOMOLIbIO Yep-
TEXHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHHE PACIIO3HABATH CUMMETPHUIO B MPO-
CTPaHCTBE; YMEHUE PACIIO3HABATH [IPaBUJIbHBIE MHOIOTPAHHUKH;

I1P611

YMEHHUE ONEpHpPOBATh TMOHSATHIMU: JBWKCHHE B MPOCTPAHCTBE, MONOOHBIE (QHUTYpHI B MPO-
CTPAHCTBE; UCIIOJIb30BAaTh OTHOIICHUE TUIOMIAJICH TOBEPXHOCTEH U 00bEeMOB MOOOHBIX (HUTYD
NpY PEUICHNUH 33/1a4;

I1P612

YMEHHE BBIUUCIISATH TEOMETPHUSCKUE BEIIMYUHBI (UTHHA, YTOJI, IUIONalb, 00hEM, TUIOIIA/h 110~
BEPXHOCTH ), UCTIOJIB3Ys H3y4YeHHBIC (DOPMYIIBI 1 METO/IBI;

I1P613

YMCHHUC OICPpHUPOBATH MOHATHAMU: MPAMOYI'OJIbHASA CUCTEMA KOOpPAWHAT, KOOPAWHATHI TOYKH,
BCKTOP, KOOPAUWHATBI BEKTOPA, CKAJIAPHOC IMTPOU3BCACHUC, YTOJI MCXKIAY BEKTOPAaMH, CyMMa BCK-
TOPOB, IIPOU3BCACHNUEC BCKTOpPA HA YUCIIO; HAXOAUTH C ITOMOIIBIO U3YYCHHBIX q)OpMy.]'I KOOopau-
HATbI CCPCANHDBI OTPE3Ka, paCCTOAHNUEC MCKAY ABYMS TOUKAMU,

I1P614

YMCHUC BBI6I/IpaTL HO,I[XO,I[S[H_II/Iﬁ HSYHGHHLIﬁ MCTOJ I PCHICHUA 3aaa4u, pacCllO3HABATb Ma-
TEMATUYCCKUC (I)aKTLI U MaTCMAaTUYCCKHUEC MOACIIU B IIPUPOAHBIX U O6H.I€CTBCHHBIX SBJICHHUAX, B
HCKYCCTBEC; YMCHHUC IIPUBOAUTH MPUMEPBI MATCMAaTUUCCKUX OTKprTI/Iﬁ pOCCHﬁCKOﬁ u MHpOBOﬁ
MaTeMaTU4eCKOMN HAayKH.

[1Pyl

YMEHHE ONEPUPOBATH MOHATHAMM: OINpPENEICHHUE, aKCHOMa, TEOpEMa, CIEICTBUE, CBONCTBO,
NPU3HAK, 10Ka3aTeIbCTBO, PABHOCHIIbHBIE (POPMYJIMPOBKU; YMEHHE (POPMYINPOBaTh 0OpaTHOE
U TIPOTHUBOIIOJIOKHOE YTBEPXKACHHE, MPUBOAUTH IMPUMEPHl M KOHTPIPUMEPHI, HMCIOJIB30BATh
METOJI MaTeMaTUYECKON MHIYKIMH; MPOBOJUTH J0Ka3aTeJIbHbIE PACCYXJIEHUS MpPHU pEIICHUU
3a/1a4, OL[EHUBATh JIOTUYECKYIO MPABUIIbHOCTD PACCYKIECHUM;

[1Py2

YMCHHUEC OIICPUPOBATH ITOHATUAMU: MHOKCCTBO, TIOAMHOXKCCTBO, OIICPpAllM HAA MHOXCCTBaAMU,
YMCHHUE UCIIOJIb30BaATh TGOpGTHKO-MHO)KGCTBCHHI:IfI amnrmapar sl OIMCaHuA pCaIbHBIX IMPOHEC-
COB U SBJICHUU 1 Ipu pCUICHUH 3aia4, B TOM YUCJIC U3 JPYTrux yqe6Hr,1x npcaAMETOB,

[1Py3

YMEHHUE ONEepPUPOBATh MOHATUAMM: Tpad, CBA3HBIN Ipad, 1epeBo, LUKI, Ipad Ha IIOCKOCTH;
yYMEHME 3a/1aBaTh U ONUCHIBATH Ipadbl pa3IMUHBIMHM CIIOCOOAMH; MCIOIB30BaTh Ipadbl mpu
peleHun 3auag;

TIPy4

YMEHHE CBOOOIHO OINEPUPOBATH MOHATUSMHU: COYETAHHE, MEPECTaHOBKA, YHUCIO COYETAHHI,
YHCIIO NEePEeCTaHOBOK; OMHOM HbroTOHA; yMeHue NpuMeHsATh KOMOUHATOpHBIE (aKThl U paccy-
KACHUS [Tl pEIICHUS 33124,

TIPy5

YMCHHUE OICPUPOBATH MOHATUAMU: HATYPAJIBHOC YHCJIO, LEJI0C YUCII0, OCTAaTOK 110 MOAYJIIO,
panroOHAJIBHOC YN CJIO, HPPATUOHAIIBHOC YHUCJIO, MHOXKECTBA HATYPAJIbHBIX, LCIIbIX, palluOHAIb-
HBIX, JIeCTBUTEIBbHBIX YUCCII; YMCHHUC HCIIOJIB30BaTh MPU3HAKU NCIIUMOCTH, HaMMEHBIIHK 00-
IIMH IeIuTellh U HaUMEHBIIIEe 06].].[66 KpaTHOC, aJITOPUTM EBkiaupga Ipu pCUHICHUHA 3aa4; 3Ha-
KOMCTBO C pa3JIMYHbIMA MO3UIUOHHBIMHA CUCTEMAaMU CYHUCIICHUSA,

[1Py6

yMeHHE CBOOOJHO OMEpPHpPOBATh MOHSATUSMU: CTENEHb C IENBIM MOKa3aTeleM, KOPeHb HaTy-
palbHOM CTENEHH, CTENEHb C pallMOHAIIbHBIM MOKAa3aTeeM, CTENEHb C JeHCTBUTENbHBIM (Be-
IIECTBEHHBIM) MOKa3areseM, jJorapudm dYucia, CUHYC, KOCUHYC W TaHTE€HC MPOM3BOJIBHOIO




Yucna,

TIPy7

YMCHHUE OIICPpHUPOBATH IOHATHUAMU: TOXKACCTBO, TOXKICCTBECHHOC npeo6pa3OBaHHe, YpPaBHCHUCE,
HCPAaBCHCTBO, CUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIbBHOCTD ypaBHeHHﬁ, HCPAaBCHCTB H
CUCTCM, pPAllMOHAJIBHBIC, UPPAHUOHAIBHBIC, IMOKA3aTCIbHBIC, CTCIICHHLIC, JIOFapI/I(i)MI/I‘-IGCKI/Ie,
TPUTOHOMCTPHUYCCKUC YPABHCHUA, HCPABCHCTBA U CUCTCMbI;, YMCHUC PCIIATh YpaBHCHUA, HEpa-
BCHCTBA U CHUCTCMbBI C IMOMOLIBIO PA3JIMYHBIX MPHUCMOB; PCIIATh YPAaBHCHHA, HCPABCHCTBA U
CUCTCMEBI C MMapaMCTPOM; MMPUMCHATH YPAaBHCHHA, HCPABCHCTBA, UX CUCTCMBbI IJId PCIICHHUA Ma-
TEMATUYCCKUX 3a1a4 U 3aJla4 U3 Pa3JIMIHBIX obnacreit HAayKU U peanLHoﬁ KHN3HU,

[1Py8

yMeHue cBOOOJIHO ONEpUpOBaTh MOHATUSAMHE: TpapuK QyHKIMH, oOpaTHas (QYHKIHS, KOMIIO3U-
st QyHKIWH, TMHEHHAsS QYHKIMA, KBaApaTudHas QyHKIuUs, cTeneHHas QyHKIUS C HEbIM I10-
KazaTeJeM, TPUrOHOMeTpuiYeckrue (GpyHKINU, 0OpaTHbIE TPUTOHOMETPHUYECKHE (YHKIIMHU, OKa-
3aTeNbHAs U JIorapupMuyeckass QYHKIHH; YMEHHE CTPOUTh TpaduKd (YHKIHH, BBIIOIHATH
npeoOpazoBaHus rpadukoB byHKIUi;
YMEHHUE HCIONB30BaTh Irpaduku (GYHKIWN ISl U3YYEHHUS MPOLIECCOB U 3aBUCHMOCTEH TpHU pe-
HICHUH 337a4 U3 JAPYrHX Y4eOHBIX MPEAMETOB M M3 PEeabHON KU3HH;BBIPAXKATh (HOPMYITaMu
3aBHCUMOCTH MEXKAY BEIINYHMHAMHU; yYMEHHUE CBOOOHO ONEpUpPOBATH I10-
HATHSIMHA: Y€THOCTh (DYHKIWH, MEPUOANIHOCTh (YHKIIMH, OTPAaHHYEHHOCTh (DYHKIIMH, MOHO-
TOHHOCTH (DYHKIIWH, SKCTpEMYM (QYHKIMH, HANOOJIbIIeE M HAUMEHbIIIee 3HAYCHUS (PYHKIMH Ha
POMEXKYTKE; yMeHHe POBOJNTH UCCIIeJOBaHHE byHKIHIH;
YMEHHE HCIIOJIb30BaTh CBOWCTBA U IpadMKH QYHKIMH U1 PEIICHHs YpaBHEHUI, HEPaBEHCTB U
3a1a4 ¢ MmapaMeTpaMu; n300paxxaTh Ha KOOPAWHATHON IIOCKOCTH MHOXKECTBA PEIICHUN ypaB-
HEHHI, HEPAaBEHCTB U HX CHUCTEM;

[1Py9

yMEHHE CBOOOIHO OTEpUPOBAThH MOHATHUSAMU: MOCIEA0BATEIHHOCTh, apu)METUUECKAS TPOTPEC-
Cusl, TEOMETpUUYECKasi Mporpeccusi, OECKOHEYHO YOBIBAOIIAs T€OMETPUYECKas MPOrpeccus;
YMEHHE 33]1aBaTh MOCIEA0BATEIILHOCTH, B TOM YHCIIE C TTIOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

TPy10

YMEHHUE ONepUpOBaTh MOHATUSAMU: HENPEPHIBHOCTh (DYHKIIMH, aCUMITOTHI rpaduka QyHKIUH,
nepBasi ¥ BTOpas MPOU3BOJAHAA (PYHKIIMM, T€OMETPUUYECKUI U (PU3MUECKUN CMBICI MPOU3BOI-
HOM, epBoOOpa3Hasi, ONpe/ieIeHHbIN NHTErpall; YMEHUE HaXOJUTh aCUMITOTHI rpauka pyHK-
LMY; YMEHHUE BBIYMUCISATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO M KOMIIO3ULIUU
byHKIMH, HaxOJIUTh ypaBHEHUE KacaTeJIbHON K rpaduxy byHKIUY;
YMEHHUE MCIONB30BaTh MPOU3BOIHYIO Ul UCCIEAOBAHUS (DYHKIMMA, A HAXO0XKIEHUS HAUIIyd-
IIETO PEeIICHUs] B MPUKIIAJHBIX, B TOM YHUCIE COLMAIbHO-I)KOHOMHUYECKUX M (PU3NYECKUX 3a]1a-
Yax, JJIsl ONpeeTIeHUs CKOPOCTH U YCKOPEHHUS; HAXOIUTh IUIOIAAN U 00BEeMbI (PUTYp C TIOMO-
IbI0O MHTETpasa; NMPUBOJUTH MPUMEPHl MaTeMaTHYECKOT0 MOAEIUPOBAHMS C MOMOIIBIO AU(-
dbepeHImanbHbIX YPaBHCHU;

[TPyl1

YMCHHUC OIICPUPOBATL MOHATHAMU: KOMIIJICKCHOC YUCIIO, COIIPSIKCHHBIC KOMIIJICKCHBIC 1UCIIA,
MOJlyJIb U apr'yMEHT KOMILUIEKCHOTO 4ncia, (hopMa 3arnucu KOMIUIEKCHBIX 4YHcell (FeoMeTpHuye-
CKasi, TPUTOHOMETPHUYECKas U anredpandeckas); yMeTh IPOU3BOANTH apu(pMeTHIecKue AencT-
BUS C KOMIUIEKCHBIMU YHCJIaAMU; TIPUBOJIUTH MPHMEPHI HCITOJIb30BAaHMS KOMIUIEKCHBIX YHCEI;

TPy12

yMeHHEe CBOOOJHO OMEpUPOBATh MOHATHIMH: cpefHee apupMeThuuecKkoe, MeanaHa, HauboJb-
1iee 1 HauMEHbIIee 3HAYCHUS, pa3Max, IUCIEPCHs], CTaHAAPTHOE OTKIIOHEHHUE ISl OTIHCaHUS




YHCJIOBBIX JJAHHBIX; YMEHUE MCCIIEJ0BATh CTATUCTUUYECKUE JaHHBIE, B TOM YHUCIIE C IPUMEHEHHU-
eM rpauyecKux METOJIOB U AJIEKTPOHHBIX CPENCTB; Tpa@HUUECKH HCCIEeI0BAaTh COBMECTHBIC
HAOJII0/IEHUS C IOMOILBIO JUarpaMM pacCEeMBaHUs U JIMHEHHON perpeccuu;

[1Pyl13

yYMEHHUE HAaXOJUTh BEPOSITHOCTH COOBITUH C MCIIOJIb30BaHUEM Ipa)UIeCKUX METOAOB; MPUMeE-
HATH 751 PEeUIeHus 3aa4 (OPMYJIIbl CIOKEHUS U YMHOXKEHUS! BEPOSTHOCTEH, (hOpMYITy MOTHOU
BEpOSATHOCTH, (popmyny bepHymin, komOuHaTOpHBIE (DAaKTHI M (OPMYIIbI; OLIEHUBATH BEPOST-
HOCTH PEANbHBIX COOBITHI; YMEHHE ONEpPHUPOBATH MOHATUSAMU: CIlydailHas BEJIMYWHA, pacrpe-
JIeTICHNEe BEPOATHOCTEH, MaTeMaTHUECKOE OXKHJAaHHUE, AUCIEPCHUS U CTaHAAPTHOE OTKIOHCHHE
CITy4aiiHOW BEJMYHMHBI, QYHKIIMU paclpeaeeHUs U MIIOTHOCTH PaBHOMEPHOTO, IMOKAa3aTeIbHO-
r0 ¥ HOPMAJIFHOTO paclpeieseHuil; yMEHHEe HCII0Ib30BaTh CBOWCTBA M3Y4YEHHBIX pacrpeserne-
HUH JUIA peIIeHUs 3a]ad; 3HAKOMCTBO C IMOHSATHSIMHU: 3aKOH OOJIBIINX YHCEN, METOABI BBIOO-
POYHBIX HMCCIIEIOBAaHUH; YMEHHE MPHUBOAUTH MPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX YHCENT B
MPUPOHBIX U OOIIECTBEHHBIX SIBICHUSIX;

[1Pyl14

yMeHHE CBOOOJHO ONEPHPOBATH MOHATHUAMHU: TOUKA, MPSIMas, MIIOCKOCTh, IPOCTPAHCTBO, OTPE-
30K, JIyd, IJIOCKMM yroJ, JBYrpaHHbIA YroJl, TPEXTPaHHBIN yroJl, MepeceKaroluecs, rnapai-
JIEJIbHbIE U CKpEIIMBAIOIIMECs MpsIMble, MapalIeIbHOCTh U MEPIEHAUKYISIPHOCTh HPSIMBIX U
IUIOCKOCTEH, yrosl Mexay NpSAMbIMHU, YIOJ MEXIY MPsIMON U IJIOCKOCTBIO, YIOJ MEXIY IJI0C-
KOCTSMHU; YMEHHME MCIIOJb30BaTh NPU PEIICHUM 33a/1a4 U3yuyeHHbIE (DaKThl U TEOPEMbI IUIAHU-
METpUH; YMEHHUE OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPYKAIOLIEM MHUPE;yMEHHUE ONEPHpPOBATH
HNOHATUAMM: MHOTOTPAaHHHUK, CEYEHHME MHOTOIPDAaHHUKA, NPAaBUJIbHBIA MHOI'OIPAaHHUK, IIPHU3Ma,
nupamuzia, Gurypa U MOBEpXHOCTh BpallleHHsl, LIWIMHIP, KOHYC, 1ap, cdepa, pa3BepTKa Io-
BEPXHOCTH, CEUEHUS] KOHYCa U IWIIMHJPA, TapaJljielibHble OCH WJIM OCHOBAHMIO, CEUEHUE 11apa,
IUIOCKOCTh, Kacawolascs chepbl, IMIUHAPA, KOHYCa; YMEHUE CTPOUTh CEYEeHHE MHOTOTpaHHU-
Ka, 1300paxkxaTb MHOIOI'paHHUKH, (UTYPHI U TOBEPXHOCTH BPALICHUS, UX CEUYEHUS], B TOM YHCIIe
C IOMOIIBIO ANEKTPOHHBIX CPEJCTB; YMEHHE IPUMEHSThH CBOIICTBA reOMETpUYECKUX QUryp, ca-
MOCTOSITEJIBHO (OPMYJIUPOBATh ONPEIENIEHUsT H3ydaeMbIX (UTYyp, BBIABUTATh TUIOTE3Bl O
CBOWCTBAaX M MpHU3HAKaX F€OMETPHUECKUX (PUTyp, 0OOCHOBBIBATH WM ONPOBEPraTh UX; YMEHHE
POBOJUTH KIacCUPUKAIMIO (GUTYP MO Pa3IMYHBIM IPU3HAKAM, BBINOIHATh HEOOXOAUMBIE J10-
IIOJIHUTEIILHBIE IOCTPOCHMUS;

[1Pyl15

yMeHue cBOOOJIHO ONEepUpoBaTh MOHATHIMU: IUIOMIAb (GUTYPBI, 00beM (DUTYpPBI, BETUYUHA yT-
Jla, PacCTOSIHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSTHUE MEXKIY
IUIOCKOCTSIMHU, TIJIOIA b Cephl, UMb MTOBEPXHOCTH MUPAMU/IBI, TPU3MBI, KOHYCA, LIUIHH/I-
pa, 00beM Kyda, MPSAMOYTOJIBLHOTO Mapaieienunena, TMpaMu/ibl, IPU3MbI, IWIMHIPA, KOHYCA,
n1apa; yMeHne HaXOAUTh OTHOUIEHHE 00beMOB MOJOOHBIX UTYD;

TIPy16

YMCHUC CBO6OHHO ONCpHUpOBATH MOHATHUAMU: OBHUKCHUC, Hapannem,HHﬁ IEPpEHOC, CUMMETPHUA
Ha IUJIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHUE MOAO0OHs, MOAOOHBIE (DUTYPHI;
YMEHHUE paclio3HaBaTh PaBHBIC U MOAOOHBIE (DUTYPHI, B TOM YMCIIE B MPUPOJIE, UCKYCCTBE, ap-
XUTCKTYpPEC, YMCHHE HCIIOJB30BATH I'€COMETPHUYCCKUC OTHOIICHUA, HAXOAUTH I'COMCTPHYCCKUC
BEJIMYMHBI (AJIMHA, YTOJI, TUIOIIA s, 00beM) MPHU PEIICHUH 3a7a4d U3 APYruX y4eOHBIX MpeaMe-
TOB M U3 pEaNbHOM KU3HH,

TPy17

yMEHHUE CBOOOTHO OMEPUPOBATH MOHATUSMU: MPSIMOYTOJIbHASI CUCTEMa KOOPAMUHAT, BEKTOP, KO-
OpJMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha YUCIIO,




pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaJspHOE NPOM3BEAECHUE, BEKTOPHOE NMPOU3BEACHUE, Yroi
MEXJly BEKTOpaMHU; YMEHHUE HMCII0JIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ AJIs PEIICHUs
TeOMETPUYECKUX 3a]ad U 3a/1a4 JPYruX y4eOHBIX MPEIMETOB; ONEPUPOBATh MOHATUSMH: MaT-
puna 2x2 u 3x3, onpeaenuTeslb MaTPULIbl, TEOMETPUUECKUM CMBICIT ONIPEAEIUTES;

[1Py18

YMEHHME MOJEIUPOBATh PEAIbHbIE CUTyallMM Ha SI3bIKE MaTEMAaTUKH; COCTAaBIISITh BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEI0BATh IOCTPOEHHBIE MO-
JIeTd ¢ MCIIOJIb30BaHUEM armmapara anreOpbl, WHTePIPETHPOBATh IOJTYYEHHBIH pE3yIbTarT;
CTPOUTH MAaT€MaTUYECKHE MOJIENHU C MOMOILIbI0 FEOMETPUYECKUX MOHATUI U BEIUYMH, pelaTh
CBSI3aHHBIE C HUMU NIPAKTHUUYECKUE 33/1a4H; COCTABIATh BEPOSITHOCTHYIO MOJIENIb U UHTEPIPETHU-
pOBaTh MOJYYEHHBIM pe3ysibTaT; peuaTh NPUKIaJHbIE 33Ja4d CPeICTBAMM MaTeMaTHYeCKOIro
aHajn3a, B TOM YHCJIe COLMaIbHO-3KOHOMUYECKOT0 U (PU3MYECKOTr0 XapaKTepa;

[1Py19

yMEHHUE BBIOMpATh NOAXOAALIMM METOA I pelIeHus 3a/1a4M; OHUMaHUe 3HaYMMOCTH MaTe-
MaTUKHM B U3YYEHHUH MPHUPOTHBIX U OOIIECTBEHHBIX MPOLECCOB U SBJICHUIN; YMEHHE paclo3Ha-
BaTh IIPOSBIICHUE 3AKOHOB MAaTEMAaTHKU B HCKYCCTBE, YMEHUE PUBOJIUTH IIPUMEPHI MaTeMAaTH-
YECKHMX OTKPBITHA POCCUMCKON U MUPOBOW MaTEMATHYECKOW HAYKH.




3 CTPYKTYPA M COJEP)KAHUE YUYEFHOM JJUCIATLIIMHBI

3.1 O0beM y4eOHOI TUCHUIIMHBI U BUbI YUeOHOH padoThl

Bun yaeOHO# paboThI

O0BeM B gacax

O6bem 00pa3oBaTenbHOM MPOrpaMMbl y4eOHOW AUCHUIUINHBI

252

B T.4. B )OpMe MPAKTHUECKOM MOATOTOBKHI

He npeoycmompeno

BT. 4.:

TEOpeTUIecKoe 00yueHue

116

MPAKTUYCCKUC 3aHATUA

118

1abopaTOpPHBIE 3aHITHUS

He npeodycmompeHnul

camocTosTeNbHas padoTa

He npedycmompena

IMPOMEIKYTOYHAA aTTCCTAlUA

18

[IpomexyTounas aTrectanus ougpepenyuposanusviii 3auem 1 cemecmp

Ixzamen 2 cemecmp




3.2 TeMmaTH4ecKuii IUIaH U cofepKaHUe Y4eOHOH TMCUUTIMHbI

Oo0beMm, akang. 1/
B TOM 4HCJIE B

HaumenoBanme pa3- | Coaepxxanne yueOHOro MaTepHaa M (POpMbl OPraHU3ALNHU eSITeTbHOCTH (bopMe npaKTH- Kon IIK, Ko ITP, JIP, MP
J1eJIOB U TeM odyuaruuxcs . OK
YecKoM MoAro-
TOBKH, aKaj 4
1 2 3 4 5
Beenenne. BxoHOI KOHTPOJIH 2 Ipy5
Paznen 1 Aareopa 68
Tema 1.1 Pa3Butue JlunakTuaecKue eMHUIIbI, COJICPIKaHUE 20
MOHATHUSA O YHCIIE Henbie u paunoHanbHeie yncna. JlelictBurensable uncna. [IpubnmkeHHbIC BBI- 10 OK 01 [1P62, I1P63, [1P66
yucnenus. KommiekcHole yncna. PanpoHanbHblE ypaBHEHHSI U HEPAaBEHCTBA. IIPyS, ITPy7.11Py11,
PaBHOCHIIBHOCTD YpaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHbIE NMPUEMBI HX pe- MP10
meHus (pas3fiokeHHe Ha MHOXKUTEINH, BBEIEHUE HOBBIX HEM3BECTHBIX, MOJCTA- 30 01.05;
HOBKa, rpaduyeckuii Mmetoq). MeTo HHTEpBaJIOB
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
[opsinok apupMeTHUECKUX NSHCTBHIA B YHCIOBOM M OYKBCHHOM BBIPKCHUSX.
Apudmernyeckue ISHCTBUS C PallMOHATBHBIMU YUCIIAMH.
3amaun Ha IPOLIEHTHI.
VYpasuenus. OCHOBHBIE IPUEMBI UX pelIeHUs (pa3iokKeHne Ha MHOKUTEIH,
BBEJICHUE HOBBIX HEM3BECTHBIX, OJCTAHOBKA, IPpadUUECKUI METO/)
B TOM uncne npakTHYeCKUX 3aHATHH 10
[Ipaktnueckoe 3austue Nel. Apupmerndeckre AeHCTBUS HAJ pallHOHATIBLHBIMU 10 [1P62, I1P63, I[1P66
U KOMIUIEKCHBIMU YHCIIAMU ITPyS, I1Py7,
[Ipaxtuueckoe 3anstre No2. ToxKIeCTBEHHBIC MPE0OPa30BaHUS PAITHOHAIBHBIX ITPy11,MP10
BBIPAKCHUM. Y0 01.02; Yo 01.03
[IpakTrueckoe 3ansatue Ne3. Pemenue paiiMoHaIbHBIX YpaBHEHUN
[IpakTiueckoe 3ausaTue No4. Pemenne cucteM panMoHaIbHBIX YpaBHEHUN
[TpakTnueckoe 3ansatue NeS. PemieHne paiiMoHaJIbHBIX HEPAaBEHCTB
Tema 1.2 Oynkuuu u | JlugakTHyecKue eIMHUIIBL, COEpIKaHue 12
rpaduku Oynxnun. O6nacTb onpeneNieH!ss 1 MHOKECTBO 3HAYCHUH; rpaduK (QYHKIUH, 8 OK 01 [1P64, I1P6S5, Ipy8,

nocTpoeHne rpadukoB (GyHKIHUH, 3aTaHHBIX PA3THMYHBIMU criocobamu. CBOii-
ctBa QyHKIMHA. MOHOTOHHOCTD, YETHOCTh, HEUETHOCTh, OTPaHUUEHHOCTD, Ie-
puoanyHOCTh. [IpoMexxyTKH Bo3pacTaHusi U yObIBaHHUS, HauOoJblIee U Hau-
MeHbIllee 3HAUEHHs, TOYKH OKCTpeMyMma. ['padudeckas WHTEpIpeTarus.
Apudmernyeckue oneparuu Hag QyHKIuIMU. CiioxxHas QYHKIU (KOMITIO3H-
uus). [lonstue o HempepoiBHOCTH (yHKIMU. OOpatHble QyHKUMH. OOMacTh
orpeneneHus U obnacth 3HaueHUil obpatHoW ¢yHkumu. ['paduk obpaTHOI

JIP23, JIP26, MP17
30 01.05;




(bhyHKIIH

IIpogheccuonanvno-opuenmuposannoe cooeprcanue: UteHue cBOUCTB QyHK-
umit o rpadukam. [Ipumepsl QyHKINOHATBHBIX 3aBUCHMOCTEH B peaibHBIX
Ipoleccax H SBJICHUAX B IPO(ECCHOHATIBHON AEATEIIbHOCTH

B TOM unciie mpakTUYeCKUX 3aHATHI

[IpakTiueckoe 3anstue Ne6. MccnemoBanme (ynkiuii. CBoiicTBa JTMHEHHOM,
KBaJpaTHYHOH, KYCOUHO-THHEHHOHN 1 APOOHO-TMHEHHON (QYyHKIMHA
[Ipaktuueckoe 3ansitue No7. [loctpoenue u utenne rpadpukoB QyHKIUI

TIPG4, TIP65, IIpys,
JIP23 , JIP26, MP17
V0 01.02; Yo 01.03

Tema 1.3 Kopuu, cte-
MIEHU ¥ JIOTapr(pMBI

JunakTraeckue eqUHHIbI, COIepIKaHue

36

Kopuu u crenenun. KopHu HaTypanbHO# cTeleHH M3 4Hcia M MX CBOICTBa.
CreneHu ¢ parioHaNbHBIMU MTOKa3aTEISIMH, X cBoWcTBa. CTeneHu ¢ JeicTBu-
TEIbHBIMU MOKa3aTensiMu. CBOMCTBAa CTENEHW C JECHCTBUTEIBHBIM IOKa3aTe-
neMm. Jlorapugm. Jlorapudm uncna. OcHOBHOE JTOrapu(h)MUUIECKOE TOKIECTBO.
Hecsatuunble W HatypanbHble Jorapudmel. [IpaBuna neiictBuil ¢ norapupma-
Mmu. Ilepexon k HoBomy ocHOBaHuI0. [IpeoOpa3oBaHue anredpanyecKux BbIpa-
xeHuil. IIpeoOpa3zoBanue panyoOHANBHBIX, HPPALMOHANBHBIX, CTEIICHHBIX, I10-
Ka3aTeNbHBIX M JorapuMUUECKUX BbIpakeHHH. [lokazarenbHas U jorapud-
muueckas pyakiun. Onpenenenus GyHKIMA, nx cBoiicTBa U rpaduku. [Ipeoo-
pasoBanusi rpaduxoB. IlapamnenbHblii MEpeHOC, CUMMETPHUS OTHOCHTEIBHO
ocell KOOpJUHAT, U CHMMETPHsI OTHOCUTEIBHO Hadajla KOOPAMHAT, CUMMETPHUS
OTHOCUTEJBHO MPSAMOM, PacTsDKEHUE U CXKAaTHE BIOJb ocell koopauHat. Iloka-
3aTesibHbIE U JorapudmMuueckue ypaBHeHHs. OCHOBHBIE IPUEMbI X PEILCHHUS
(pa3noxxeHne Ha MHOXKHUTENHM, BBEICHHE HOBBIX HEH3BECTHBIX, IOJCTAHOBKA,
rpaduueckuit meron). [lokazarenpHble u orapupmudeckne HepaBeHcTBa. Oc-
HOBHBIE IPUEMBI UX PELICHHUS

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue. BeraucieHue 3HaYCHUN
BBIpQKEHHH C KOPHSIMU, CTETICHSIMH U JIoTapuMamu

16

B TOM unclie npakTHYECKUX 3aHATHUN

20

[IpakTnueckoe 3anstue Ne§. Pemenne nppalioHaJIbHBIX YpaBHEHUI
[Ipaktuueckoe 3ansTre Ne9. [IpeoOpa3zoBaHus BEIpaKEHHH, COACPKAIIUX CTE-
TIEHU U PaIuKajIbl

[IpaxTrueckoe 3austre Nol0. Perrenne mokazareabHBIX ypaBHEHHH
[IpakTnueckoe 3anstue Nell. Permenne nokasareabHbIX HEPABEHCTB
[Ipaxtrueckoe 3anstre Nel2. PemieHne moka3aTellbHBIX YpaBHEHUN U Hepa-
BEHCTB

[TpakTnueckoe 3anstue Nel3. HaxoxkneHnue 3HadeHuid jorapudma mo mpowus-

20

OK 01

TIP62, T1P63, T1P65,
TIPy6, [IPy7,
T1Py8, JIP23, JIP26,
MPS ,MP10, MP13,
MP17
30 01.05;

T1P62, T1P63,I1P65,
TIPy6, TIPy7,
TIPy8, JIP23, JIP26,
MPS ,MP10, MP13,
MP17
Vo0 01.02; Yo 01.03




BOJIBHOMY OCHOBaHHIO. Ilepexoa oT oHOro ocHOBaHMA K ApyroMy. Beruucie-
HUE U cpaBHeHHe Jorapudmos. JlorapupmupoBanue U NOTCHUUPOBAHUE BbI-
pakeHuit

[Ipaktnueckoe 3anstue Nel4. [loctpoeHne TrpauKoOB JOrapUPMHUIECKUX
byHKIIHH

[IpakTiaeckoe 3anstue NelS. Permenne norapuMuuecKux ypaBHEHUH
[pakTuueckoe 3austue Nel6. Pemenue norapuMudeckiux HEpaBEHCTB
[paktuueckoe 3ansatie Nel7. Pemenne norapupmMuueckix ypaBHEHH U Hepa-
BEHCTB

Pa3znen 2 OcHOBBI TPUTOHOMETPHH

30

Tema 2.1 OcHOBHBIE
MOHATHUS TPUTOHO-
MmeTpuu. [Ipeobpazo-
BaHUS TPUTOHOMET-
PHYECKUX BBIpAXKEHUI

JupakTudyeckue e AMHUIIBI, COACPKaHNe

18

OcHoBHble noHaTus. Pagnannas mepa yrna. BpamarensHoe asmkenune. CHHYC,
KOCHHYC, TAHI'€HC M KOTaHTeHC uyucia. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK-
nectBa. @opmynsl npuseaeHus. Popmynsl crnoxenus. Popmysbl yaIBOSHUS.
®opmMynbl IOTOBUHHOTO yrita. [IpeoOpa3zoBaHus MPOCTEHIINX TPUTOHOMETPH-
4eCcKUX BhIpakeHu#. [Ipeobpa3oBanue cyMMbl TPUTOHOMETPUYECKUX (PYHKIMHA
B IIPOM3BEICHUE U [IPOU3BEIEHHS B CyMMY. BrIpakeHne TpUroHOMETPUUIECKUX
(GyHKUMI dYepe3 TaHTEeHC NOJIOBHHHOTO apryMeHTa. TpUTOHOMETpHYECKHE
¢ynkumu. CpoiicTBa W rpadukd cuHyca, KOCHHYCa, TAHTE€HCA M KOTaHTeHCA.
[IpeoOpaszoBanus rpagukos. [lapannensHblil IEpeHOC, pacTsHKEHUE U CHKaTHE
BJIOJIb OCEN KOOPAMHAT

B TOM 4nciie mpakTUYEeCKUX 3aHITHI

10

[IpakTnueckoe 3ansTre Ne 18. PannanHblif METO U3MEPEHUS YTIIOB BpaIlEHUS
U CBsI3b C IpagycHOM Mepoil. HaxokaeHuwe 3Ha4Y€HWil TPUTOHOMETPHYECKUX
GyHKIMIA

[IpaxTnueckoe 3ausTue Ne 19. IIpeobpa3oBaHus TPUTOHOMETPHUECKUX BBIpa-
»eHU. OCHOBHBIE TPHTOHOMETPHUUECKHE TOXKIECTBA

[Ipaktnueckoe 3anarue Ne 20. IIpeoOpa3zoBaHus] TPUTOHOMETPUUYECKUX BBIPA-
skeHui. DOpMyJIbl CII0KEHNUS, yIBOEHU. POPMYJIbI IPUBEICHHUS
[Ipaktuueckoe 3ansarue Ne 21. [IpeoObpa3zoBaHusl TPUTOHOMETPUYECKUX BBIpaA-
xeHuil. [IpeoObpa3zoBaHne cyMMbl TPUTOHOMETPUUECKUX (DYHKIMH B MPOHU3BeE-
neHne, TpeoOpa3oBaHHE NPOUM3BEACHUS TPUTOHOMETPHUECKUX (YHKIUI B
CyMMY

[Ipaktuueckoe 3anstue Ne 22. [loctpoeHue rpagkoB TPUTOHOMETPHUYECKHX
(YHKIMH ¢ UCTIONIB30BAHMEM F€OMETPHUYECKHUX MPeoOpa3oBaHUM

10

OK 01

I1P65, I1Py6, [1Py8,

JIP23, JIP26, MPS ,

MP10, MP13, MP17
30 01.05;

T1P65, [IPy6, IIPy8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
Y0 01.02; Vo 01.03

Tema 2.2 Tpurono-
METPUIECKUE YpaBHE-
HUS U HEPABEHCTBA

JunakTuieckue eIMHUIbI, COJEpKaHue

12

TpuroHomerpryeckue ypaBHEHUsI M HepaBeHCTBA. [Ipocreiiiine TpUroHoMeT-
pudeckue ypaBHEHHA. TpuroHoMeTpuyeckue ypaBHEHHs. OCHOBHBIE MPHEMBI
ux pemieHus (pa3oKEHHWE HAa MHOXKHUTENH, BBEACHUE HOBBIX HEU3BECTHBIX).

OK 01

T1P63, [IPy7, IIPy8,
JIP23, JIP26, MP8
JMP10, MP13, MP17




[Ipocreiimme TpuroHomeTpuueckue HepaBeHCTBAa. OOpaTHBIE TPUTOHOMETPH-
yeckue QyHKIMH. APKCHHYC, apKKOCHHYC, apKTaHI'€HC

B TOM unclie npakTHYeCKUX 3aHATUN

[IpaxTnueckoe 3ansatue Ne23. Ilpocreiinine TpPUroHOMETPUUECKUE YPaBHEHUS
1 HEpaBEHCTBA

[Ipaktuueckoe 3anarue Ne24. TpuroHoMeTpUYECKUE YPABHEHUS U METObI UX
pereHus

[TpakTnueckoe 3anstue Ne25. TpuronoMmerpuueckue ypaBHEHUS

30 01.05

T1P63, [1Py7, [IPy8,
JIP23, JIP26, MP8
,MP10, MP13, MP17
Y0 01.02; Vo 01.03

Pa3nea 3 Hauajia MaTeMaTHYeCKOI'0 AaHAJIN3A

64

Tema 3.1 IlpousBon-
Hast QyHKIMHU 1 €
pUMEHEHUE

JnnakTrdyeckue equHHIbI, COepIKaHue

36

[locnenosarensHOCTH. CHOCOOBI 3aaHUsI U CBOMCTBA YMCIIOBBIX IOCIEAOBA-
tenapHOCTeH. [loHATHE O Tpenene nmocienoBaTenbHOCTH. CyliecTBOBaHUE Ipe-
Jiefla MOHOTOHHOM OTpaHMueHHO# mocienosaresnbHOCTH. CyMMHpOBaHHUE IO-
cienoBaTenbHOCTel. beckoHeuHo yObIBaroIias reoMeTpuuecKas mporpeccust u
ee cymma. [IponsBonnas. [lonsTre o mpou3BogHON QyHKINH, €€ TeoMeTpHYe-
CKUU ¥ (PU3MYECKHUN CMBICI. YPaBHECHUE KacaTeJbHOH K rpaduky (QyHKIUU.
[IpousBoaHble CyMMBI, pa3HOCTH, NPOW3BEACHUS, dacTHOro. IIpom3BonHbIE
OCHOBHBIX 3JIeMEHTapHbIX QyHKIMA. [IppuMenenre mpon3BoJHON K UCCIIEA0BA-
HUIO QYHKUWH 1 mocTpoeHuto rpadukos. [Ipou3BoHbIe 00paTHOH QYHKIMH U
komno3uiuy GyHKuiA. [IprMepsl UCconb30BaHUsT MPOU3BOAHOM AJIST HAXOX-
JIeHHs] HAWIyqIlIero peleHus B NpoeCCHOHANbHBIX 3a4adyax. Bropas mpous-
BOJIHAs, €¢ TeOMETpHUYECKUH M (u3nuecKuii cMbici. HaxoxkaeHue ckopoctu
JUIsl TIpoliecca, 3alaHHoro GopMyIoi u rpag koM

IlIpogpeccuonanvuo-opuenmuposannoe cooepycanue HaxoxneHue ontu-
MaJIBHOTO Pe3yJIbTaTa B 3a/1a4aX COUUAIbHO-3KOHOMHYECKOr0 Npoduis

20

B TOM 4ynciie IpakTUYEeCKUX 3aHATHI

16

[MpakTuueckoe 3ansTre Ne26. UucioBas MOCIIeIOBAaTEIBHOCTh, CIIOCOOBI €€
3a/1aHusl, BBIYUCICHUS YIECHOB MocienaoBarenbHocTy. [Ipeaen mocnenoBaTenb-
Hoctu. Haxoxaenue npesenon GpyHKIui

[TpaxTrueckoe 3anaTre Ne27. HaxoxaeHue MPOU3BOIHEIX IO ONPEACIICHUTO
[Ipaktuueckoe 3amsatue Ne28. IlpaBuna u Qopmynsl auddepenpoBanus,
Ta0JIUIA TIPOU3BOTHBIX 3JIEMEHTAPHBIX (DYHKITHIA

[IpaxTrueckoe 3anatre Ne29. BeranucieHne IpoOnu3BOIHBIX CIOKHBIX (QYHKITAN
[Ipaxtrueckoe 3ansatue Ne30. I'eoMmeTprUecKre MPUITOKEHUS TIPOU3BOTHOM
[pakTuueckoe 3anstue Ne3 1. O0mas cxema ucciaeoBaHus (QyHKITUH
[pakTuueckoe 3ansatue Ne32. MccnemnoBanue (YHKIMH C TOMOIIBIO MPOM3-
BOJIHOU ¥ ITOCTPOCHNUE TPaduKOB

[IpakTnueckoe 3ansTie Ne33. HaxoxkaeHue HamOONBIIET0O W HAUMEHBIIIETO
3HAYEHMsI U SKCTPEMabHBIX 3HaUeHUl QyHKImn. HaxoxaeHne onTuMaibHOTro

16

OK 01

[1P64, 11P614, I1PyS8,
[1Py9, ITPy10;
[1Py18, ITPy19

JIP26, MP8 ,MP10,

MP12, MP17, MP 18

30 01.05;

[1P64, [1P6 14, TTPyS,
[1Py9, I1Py10;
[1Py18, ITPy19

JIP26, MP8 ,MP10,

MP12, MP17, MP 18

¥001.02; Yo 01.03




pe3yjibTaTa B 3aa4ax HpO(l)GCCHOHﬁJ'IBHOfI HalpaBJICHHOCTHU

Tema 3.2 Unterpan u | Jlunaktuueckue eIUHUIIBI, COACPKAHUE 28 OK 01

€ro NpruMeHeHNe [lepBooOpazHas u uHTerpai. [IpuMeHeHue onpeaeneHHOro UHTerpaia s Ha- 14 [1P64, 11P614,
XOXKJEHUsl IUIOIIAAM KpuBOJuHEHHOM Tpaneuuu. Dopmyna HeroToHa- IIPy10; ITPy18,
Jleitbrnma. Ilpumeps! mpuMeHeHUsT UHTETpajia B 3a1a4ax mpogeCCHOHAITBHOMN IIPy19
HaNpaBJIE€HHOCTH JIP26, MP8 MP10,

MP12, MP17, MP 18
30 01.05;

B TOM 4nciie IpaKTUYEeCKUX 3aHSITHI 14
[IpakTuueckoe 3anarue Ne34. Muterpan u nepBooOpas3Has. HaxoxaeHue He- 14 [1P64, I1P614,
ONPEJEICHHBIX UHTETPAJIOB IIPU IOMOILX CBOMCTB HHTETPAJIOB I1Py10; ITPy18,
[IpaxTnueckoe 3anstue Ne35. IHTerpupoBanre METO10M 3aMEHbI TIepEMEHHOM I1Py19
[Tpaxtuueckoe 3anarue Ne36. HTerpupoBanue pa3InuyHbIMI METOJaMHU JIP26, MP§ ,MP10,
[Ipaktnueckoe 3ansitue Ne37. Teopema Hprorona-JleiiOnuma. Brrumcnenue MP12, MP17, MP 18
ONPEIEICHHBIX HHTEIPATIOB Y0 01.02; Yo 01.03
[Tpaxtuueckoe 3anarue Ne38. BrruncieHue onpeneacHHBIX HHTETPAIOB METO-
JIOM 3aMEHBI IEpEMEHHON
[Ipaktnueckoe 3ansTue Ne39. Beruucnenue miomasneit Gpuryp 1 o0beMoB Tel
ITpaxtrueckoe 3anatue Ne4(. OuzndecKkue IPUIOKCHHUS HHTETPATIOB
Ilpogpeccuonanvro-opuenmuposannoe cooepiicanue
[Ipumenenus uHTerpana B 3aaavdax npogecCHOHANFHON HANpaBIEHHOCTH CO-
UATBHO-3KOHOMHYECKOTO IPOQHIIst

Pa3nen 4 I'eomerpus 54

Tema 4.1 Koopauna- | JlumakTudeckue eIUHUIIBI, CONCPKaAHUE 8 OK 01

TBI U BEKTOPBI [IpsamoyronpHas (gekapToBa) cUCTeMa KOOPAMHAT B MpocTpaHcTBe. Dopmyna 4 [1P613, ITPy17, MP10
paccTosIHUS MEXKIy IBYMSI TOUKaMHU. Y paBHEHUS cepbl, IUIOCKOCTH U MPSIMOH. 30 01.05;
Bextopsl. Moayns BekTopa. PaBeHCTBO BekTOpoB. Cll0KEHHE BEKTOPOB. Y M-
HOKEHHE BEKTOpa Ha 4MCio. Pa3nokeHWe BEKTOpa MO HANpaBICHHAM. YTOI
Mexay AByMs Bekropamu. Ilpoekius Bekropa Ha ocbk. KoopauHaTel BekTOpa.
CkansipHOoe TpoM3BeZieHHE BEKTOPOB. VcToiap30BaHNE KOOPAMHAT U BEKTOPOB
IIPY PEIICHUH MaTeMaTHYECKUX U IPUKIAIHbIX 33134
B ToM uncne npakTH4ecKux 3aHATHH 4
[Ipaktnueckoe 3anste Ne 41. Bekropsl. [leficTBus ¢ BekTopamu. JlekapToBa 4 I1P613, ITPy17, MP10

CUCTEMA KOOPJUHAT B IPOCTPAHCTBE. PaccTosiHUE MEX Ty TOUKAMU
[IpakTiueckoe 3anstre Ne 42. JlekapToBa cucTeMa KOOPJAMHAT HA MJIOCKOCTH.
VYpaBHEHHs NPAMON, OKpYXKHOCTH. Perienne 3a1a4 Ha pacloyioskeHUe MPSIMBIX
HA IJI0CKOCTHU

¥001.02; Yo 01.03




Tewma 4.2 Ilpsameie n JupakTudyeckue eIMHULBL, COACPKAHUE 20 OK 01
TIOCKOCTH B IPO- B3anmuoe pacmonokeHue ABYX MPSMBIX B MpocTpaHcTBe. [lapamiensHOCTh 10 [1P61, ITP6Y, 11P612,
CTPaHCTBE npsaMoil 1 miockocTt. IlapamnensHocTh MmIockocTel. IlepneHANKyIIpHOCTD [1Py1, ITPy14,
NPAMOU U TUIOCKOCTH. [TPy15, JIP26, MPS,
ITepnienauKyIsp U HAKJIOHHASA. YTOJ MEXAY NPSMOM U IIJIOCKOCTHIO. J[Byrpan- MP10;
HBIHA yTOJL. 30 01.05;
VYron mexay miockocTsaMu. [leprneHauKyaspHoCTs ABYX IutockocTel. ['eomer-
pHuuecKre MpeoOpa3oBaHUsl MPOCTPAHCTBA: MapaUIeNbHBINA MEPEHOC, CUMMET-
pHUsl OTHOCUTENBHO IUIOCKOCTH. IlapamnensHoe mnpoexTupoBanue. Ilnomans
OpPTOTOHAJIBHOM MpoeKnn. M300paskeHne MpocTpaHCTBEHHBIX (pHUTyp
B TOM 4nciie IpaKTUYECKUX 3aHSITHI 10
[Tpaktuueckoe 3anstue Ned3. PemieHue 3aad Ha MapajIeIbHOCTh MPSAMON U 10 I1P61, I1P6Y, 11P612,
IJIOCKOCTH IIPyl, ITPy14,
[Ipaktnueckoe 3anarue Ne 44. Pemenue 3a1a4 Ha OepIEHANKYISIPHOCTD Ipsi- [1Pyl15, JIP26, MPS,
MO M IIJIOCKOCTH MP10,
[Ipaktuueckoe 3anstue Ne 45. Penienue 3a1ay Ha OPUMEHEHUE TEOPEM O TPEX Y0 01.02; Yo 01.03
NEePIEHIUKYIISIpax
[Ipaxtuueckoe 3anatue Ne 46. Pemenue 3a1a4 Ha mapawieIbHOCTh IIOCKOCTEH
[TpakTnueckoe 3ansaTue Ne 47. Penienue 3a1a4 Ha ABYTpaHHbIE YTIIbI
Tema 4.3 Mmuoro- | JluIakTHYeCKUe €AUHULBL, CONEPKAHUE 26 OK 01
TPaHHMKM W Kpyrable | Bepmunsl, pedpa, rpaHd MHOTOrpaHHUKA. Pa3BepTka. MHOrorpaHHbBIC YTIIBL. 8 I1P610, ITP611,

TCl1a

Brimykieie MmHOrorpannuku. Teopema Diinepa. [Ipusma. [Ipsmas n HakiIoHHas
npusMa. [IpaBunbHas npusma. [Mapamnenenumnen. Ky6. [Tupamuna. IIpaBuis-
Has nmupamuna. YcedeHHas nupamuga. Terpasap. Cummerpuu B KyOe, B ma-
pannenenunene, B npu3Me U nupamune. CeueHus Kkyoa, MpU3Mbl U THPaAMUJIBIL.
[Ipencrasnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX (TeTpaldape, Kyde, OKTasape,
nozaekasape u uxkocaszape). Llunuuap u konyc. YcedeHnslit konyc. OcHoBaHue,
BBICOTa, OOKOBasi MOBEPXHOCTb, 00pa3yromas, pa3Beprka. OceBble CEUCHUS U
ceueHwus, napajvienabHble ocHoBanuto. [llap u cdepa, nx ceuenus. Kacarenbuas
IJIOCKOCTh K chepe. OO0beM u ero maMmepenus. MuterpansHas Gopmyna oObe-
Ma. @opmynsl ob6bema Kyba, MPSIMOYTONBHOTO MapajllesienuIesia, MPU3MBI,
umHapa. Popmynsl o0beMa mupaMuasl U KoHyca. DopMyIbl Turomaay mo-
BEPXHOCTEW IMUIMHIAPA ¥ KoHyca. PopMyssl 00beMa mapa v IIIomaan chepsl.
Ilopo6ue ten. OTHOUIEHMs TUTOMIA/EH MOBEPXHOCTEH M 00BEMOB MOAOOHBIX
TN

Ilpogheccuonanvno-opuenmuposannoe cooepicanue
Breruncnenre 00bEMOB U IIIOMIAIM TOBEPXHOCTH MHOTOTPAHHUKOB H TEJ Bpa-
IIeHHS B 33Jja4ax MpodecCHOHaTbHON HAPaBICHHOCTH

[1P612, I1PG14,
[1Py14, I1Py15,
[1Pyl16, I1Py19,
JIP26, MP§, MP10,
MP17, MP18
30 01.05;




B ToM uncne mpakTUYeCKuX 3aHATHI 18
[IpakTiaeckoe 3anstue Ne48. Pemenue 3a1a4 Ha apajuieienures i Kyo 18 [1P610, ITP611,
[Tpaktuueckoe 3anarue Ne 49. Pemenue 3aa4d Ha npusMy [1P612, [1PG14,
[Ipaktuueckoe 3anarue Ne 50. Pewenue 3aa4y Ha nupaMugy [1Py14, ITPy15,
[IpakTiueckoe 3ansTie Ne 51. Pemenue 3agad Ha BeIYKCICHHE 0OBEMOB U TTO- [1Pyl6, ITPy19,
BEPXHOCTEH MHOTOI'PAHHUKOB JIP26, MP§, MP10,
[Ipaktuueckoe 3anarue Ne 52. Pemienue 3ama4 Ha HAIHHAP MP17, MP18
[Mpaktnueckoe 3ansTue NoS3. Penrenue 3a7a4d Ha KOHYC Y0 01.02; Yo 01.03
[IpakTiaeckoe 3anstue Ne 54. Pemenne 3anaq Ha map u chepy
[Ipaktuueckoe 3ansarue Ne 55. Pemenue 3agay Ha KOMOMHAIMM Te€OMETpHYe-
CKHUX Tel
[IpakTnueckoe 3austie Ne 56. PemieHue 3amay Ha KOMOMHAIIMU T€OMETpUYE-
CKHUX Tel
Pa3nen 5 Kom0nHaTopuka, CTAaTHCTUKA M T€OPHS BEPOSITHOCTEH 10
Tema 5.1901eMeHTHI JunakTuueckue eIMHUIbI, COAEpKaHue 4 OK 01 [1P68, I1Py4
KOMOWHATOPUKH B OCHOBHBIC TIOHATUS KOMOMHATOPUKHU. 3aja4uM Ha TIOJCUET YHUCIIa Pa3MEIICHHIA, 2 MP13, MP17
WH(pOPMATHKE U MepPeCcTaHOBOK, coueTaHn. Pemenue 3amay Ha mepebop BapuanToB. Dopmymna 30 01.05;
IporpaMMUpoBaHuu | 6uHoMa Hetorona. ColicTBa OMHOMUHANBHBIX K03 dunmenToB. TpeyronsHuk
ITackans
B TOM unclie npakTUYECKUX 3aHATUNA 2
2 I1P68, I1Py4
[paktudeckoe 3ansTue No57. Pemenne KOMOMHATOPHBIX 3a/a4d. Pa3merenus, MP13. MP17
)
COUYETaHHS U TIEPECTAHOBKH Vo 01.02: Yo 01.03:
Tema 5.2 DaeMeHTBI JvnakTuueckue eIMHUIbI, COAEpKaHue 6
TEOPUH BEPOSITHO- CoObITHE, BEpOATHOCTD COOBITHSA, CIOXKEHHE U YMHOXKeHHe BeposTHoCcTe. [1o- 4 OK 01 [1P67, 11P68, 1TPy12,
CTEH M MaTEeMaTH4e- | HATUE O HE3aBHCUMOCTH COOBITHH. J/lMCKpeTHas cily4yaiiHas BEJIMYHMHA, 3aKOH [1Py13, ITPy18,
CKOH CTaTUCTHUKH ee pacmpeneneHus. UUCIoBble XapaKTEPUCTUKHU AUCKPETHOM CIIy4aliHOM BeEJIU- JIP26, MP13, MP17,
yuHbl. [loHsTHe 0 3akoHe Oonpimux yuceln. [IpencraBnenne naHHBIX (TaOIUIBL, 30 01.05;
JUarpaMmel, Tpadukn), TeHEpaJlbHAs COBOKYITHOCTb, BBIOOPKA, CpelHee apud-
MeTHdeckoe, Meanana. IloHsTie o 3a1ayax MaTeMaTHIeCKON CTATHCTHKH.
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue BepoaTHOCTb B 3a1a4ax
COLUAIIbHO-3KOHOMHYECKOT0 MPOHILS
B TOoM unclie npakTHYECKUX 3aHATUN 2
[Ipaktuueckoe 3ansitue Ne58. Kiaccuueckoe ompeneneHUe BEPOSTHOCTH, 2 [1P67, I1P68, ITPy12,

CBOICTBa BEPOSITHOCTEH, TeopeMa 0 CyMMe BeposiTHOCTel. BeposTHOCTh B 3a-
Jladax TeXHOJIOIMYECKOT0 MPOQHIIsL.

IPy13, IIPy18,
JIP26, MP13, MP17,
Y0 01.02; Yo 01.03




Pa3nen 6. OCHOBBI IMCKPETHOI MaTeMaTHKH

»

Tema 6.1 OcHOBHI JupakTuyeckue eIMHULIBI, COAEpKaHUe 2 OK 01 [Ipy2, IIpy3, MP17,
TEOPHUH MHOYKECTB MmuoxectBa. CriocoObl 3amaHuss MHOXKecCTB. Omepalind HaJa MHOXKECTBaMH. MP18, JIP26
Huarpammer Bena 30 01.05;
B TOM unciie mpakTUYEeCKUX 3aHATHI 2
[IpakTiueckoe 3ansaTue Ne 59. CrocoOwl 3amanns MHOXecTB. Omepanun Hal 2 [Ipy2, MP17,
MHOKECTBAMU V0 01.02; Yo 01.03
Tema 6.2 OcHOBEI JupakTuyeckue eIMHULIBI, COAEpKaHue 2 OK 01 [Ipy2, IIpy3, MP17,
Teopuu rpados [lonstue rpada. CrmocoOwl 3amanusi. Buasl rpadoB. Marpuma cMeXHOCTH. OK 02 MP18, JIP26
Marpuna HHIMASHTHOCTH. MapmipyT, UK, TyTh B Tpade 30 01.05;
IIpoMexyTouHas aTTecTarys 18
Bcero: 252




4YCJOBHUA PEAJIM3AIIMU YYEBHOM JUCIUILIMHBI

4.1 MaTepuaJIbHO-TeXHMYeCKOe o0ecneyeHne
Jlns peanu3anuy MporpamMMbl y4eOHOHM JUCLUIUIMHBI IPEIYCMOTPEHBI CIEAYIOUIME ClelUalIbHbIe
IIOMEILEHUS U OCHAIICHHUE!

Tun 1 HAaMMeHOBaHHe CIIeaJIbHO-

Ocnameﬂne CIIeINAJbHOT0 ITOMCIICHUA
ro mnoMeImcHu s

kabuHeT MareMaTudecKuX TUCHUILIMH | MylIbTUMEIUIHBIC CPEICTBA XpaHEHUs, Mepeladd U
npeICTaBICHUS HH(DOPMALIHH.

Y4eOHO-MeTOAMYECKasT JIOKYMEHTAlUs, JAWJIaKTHYe-
CKHUE CpEICTBA.

Pabouee MecCTO mperoaaBaTess: MEPCOHANBHBIA KOMIIBIO-
Tep, paboure Mecta 00ydJaroIIUXCs, JOCKa ydeOHas, y4eO-
Hast MeOelb;

Mojienu reoOMeTpHYECKHX TEJT, CIIPABOYHBIC TAOIHUIIBI 1
bopmyIbL;

IMepcoHaNbHBIE KOMITBIOTEPHI

ITomernieHue 1151 caMOCTOSITEIbHOM [Tepconanbuble komnbroTepsl ¢ makerom MS Office,

paboThI 0OydaroIMXCs BbIX0I0M B IHTEpHET U C JOCTYIIOM B JIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCH-
TeTa

4.2 YyeOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecliedeHHe peaJn3alui NPorpaMMbl

OcHOBHBIC HCTOYHHMKH:

1. Anumos, III.A. MaremaTuka: anreOpa u Hayaja MaTeMaTUYECKOr0 aHaINU3a, reomMeTpus. Anreo-
pa u Havasa MatemaTuyeckoro aHanusa 10-11 kmaccel (6a30BbIi U yriyOlIeHHBIH YpOBEHB) : y4eOHUK /
II.A. Amamos, M.B. Tkauea, H.E. ®enoposa [u ap.]. - 7-e u3a. - Mocksa : [IpocBemienue, 2022. - 464
c. - ISBN 978-5-09-099445-3. - TekcT : HeOCpeCTBEHHBIN

2. Aranacsn, JI.C. Marematuka: anreOpa ¥ Hadaja MaTeMaTHYECKOro aHajau3a, reomerpus. I'eo-
metpusi. 10-11 xnaccel (6a30Bblil U yriyOnaeHHbIH ypoBeHb) : yuebHuk / JI.C. Aranacss, JI.C. Kucenesa,
O.I'. Tlo3nsik [u ap.]. - 7-e u3m., nepeusgaHHoe U gonoaHeHHoe - Mocksa : [IpocBemenune, 2022. - 287 c. -
ISBN 978-5-09-099446-0. - Tekct : HEemocpeACTBEHHBII

3. FOxno, H.C. Matemaruka [DnekrponHnslil pecypc]: yueOnuk / H.C. FOxno. — Mocksa : H-
®PA-M, 2022. — 204 c. — (Cpennee npodeccuonanpaoe odopasopanue). — DOI 10.12737/1002604. -
ISBN 978-5-16-014744-4. - Tekcr : snekrponnsiid. — URL: https://znanium.com/read?id=379702(nata 00-
pamenus: 20.04.2023). — Pexxum focTyma: mo noJmucKe.

JlonoTHUTeIbHbIE UCTOYHUKH:

1. boromonos, H.B.Marematuka. 3agauu ¢ pemeHusiMu B 2 4. Yacts 1 [DnexTpoHHBIN pecypcl:
yueOHoe mocodue s cpeHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromonos.— 2-e uzf., ucmp. u
non.— MockBa: M3patensctBo FOpaiit, 2022.— 439 c.— (IIpodeccuonansHoe obOpa3oBaHHE). —
ISBN 978-5-534-09108-3. — Tekcr : anexTpoHHsIid. // Obpa3oBatensHas miatgopma FOpaiit [caiit]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1(nata oOpariie-
Hus: 20.04.2023).

2. boromonos, H. B.MaremaTtuka. 3agauun ¢ pemenusmu B 2 4. Yacte 2 [DIeKTpOHHBIN pecypc]:
ydeOHoe mocodue s cpeHero npodeccruoHanbHoro oobpaszosanus/ H.B.boromono.— 2-e usf., ucmp. u
non.— Mocksa: MsmarensctBo Opaiit, 2022.— 320 c.— (IIpodeccuonanpHoe o0Opa3oBaHuE).—
ISBN 978-5-534-09135-9. — Tekcr : anexTponHsrid. // OOpa3oBarensHas muatdopma FOpaiit [caift]. —
URL: https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1(nata oOpariie-
Hus: 20.04.2023).

3. Jlucnukun, B.T. Maremaruka B 3agavax ¢ pemenusmu / B.T. JIucuukun, 1U.JI. ComoBeliunk. —
10-e wusn., crep. — Cankr-Ilerepoypr : Jlans, 2023. — 464 c. — ISBN 978-5-507-46662-7. —
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https://znanium.com/read?id=379702
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-1-490794#page/1
https://urait.ru/viewer/matematika-zadachi-s-resheniyami-v-2-ch-chast-2-490795#page/1

Tekcr :anmexkrponnbiii — URL: DBC Jlane (lanbook.com)(nata obpamienus: 20.04.2023). — Pexxum nocty-
ma: 1o MOJIHUCKE.

IIporpammuoe obecneuenune u UnrepHer-pecypcni:
MS Windows 7 (moamucka Imagine Premium), MS Office 2007, 7 Zip, MS Windows
Calculate Linux Desktop
MS Office
7 Zip

HNHTepHET-pecypebl:

1. Ypoku, TecTsl M Ipe3eHTanuu 1mo Matemaruke: [cait]. - URL: http://urokimatematiki.ru/(zara
obpamenusi: 20.04.2023). — TekcT: 31eKTPOHHBIN.

2. [IpeseHTanmu 1o  MaTemMaTuke, ainrebpe W TEOMETPHH: [caiiT]. - URL:
http://mirmatematiki.rumara oopamenus: 20.04.2023). — TeKkcT: 3JIEKTPOHHBIH.

3. Mup mMaremaruveckux ypaBHeHwii: [caiT]. - URL: http://feqworld.ipmnet.ru(nara oGparienus:
20.04.2023). — TekcrT: 37eKTPOHHBIIA.

4.  VHTepHeT-poeKT «3agaunm» JUIsi yddTeled W mpenonaBareneit: [caiir]. - URL:
www.problems.ru(nata ooparmmenus: 20.04.2023). — TeKkcT: 3JIEeKTPOHHBIN.
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5 KOHTPO.Ib Y OIIEHKA PE3YJBbTATOB OCBOEHHMSA YYEFHOU JUCHUTLIAHBI

KoHTponp u oreHka pe3yiabTaTOB OCBOCHHUS TUCIHMIUIMHBI OCYHIECTBIIETCS MpernojaBaTelieM B
IIPOLIECCE TEKYUIETO KOHTPOJIS U IPOMEXKYTOUHON aTTECTALIUU.

5.1 Tekyuuii KOHTPOJIb

KonTponupyemsie pas- KonTtponupyemsie pe- | HaumeHoBanue Kputepuu oneHkun
Ne | nenbl (Tembl) yueOHON | 3yJibTaThl (YMEHUS, 3HA- OLICHOYHOI'0
JUCITUTIIAHBI HUS) CpelCcTBa
1 | Beenenue TTpy5 Teem Kpurepun ouenku Ttecra
2 Yo 01.02; Yo 01.03 «OTIANYHO»- IPABUIIBHO
30 01.05; BoInoaHEHB! 90-100% 3a-
P62, ITP63, I1P66 JIAHMIA.
11P64, ITP6S, «X0po10»- MPaBUILHO
Pa3nen 1 Anreopa HP)l}Sp)IIISl”W Tecm BbITIOJTHEHBI 80-89% 3a7a-
IIPy8, [IPy11 HH.
JIP23, JIP26, «Y10BJIETBOPUTEJIbHO»-
MPS, MP10, MP13, MPABUJIBHO BBITTOJIHEHBI
MP17 60-79 % 3amanwuii.
3 «HeynoBneTBOpUTENBHON-
MPaBUIILHO BBHIMOJTHEHBI
MeHee 60% 3amaHui.
[1P62, [1P63, ITIP66 IIpakmuueckoe
Tema 1.1. Passutue no- | Ilpy5,I1Py7 [IPy11, MP10 | 3ansmue KpuTepnu omeHKH mpak-
HSTHS O YuCIIe Yo 0;.0%;138(; 01.03 (npakmuueckoe THYECKHX M KOHTPOILHBIX
R ;fzjfue) paodot
Ouenka "oramyno'" cra-
BUTCS, €CJIM 3aHSATUE BHI-
MOJIHEHA B MOJHOM O0BE-
4 T1PG4, TIPGS, Tpys, Ipaxmuueckoe | M€ € COU6J'IIOI[6HI/IGM HE00-
Tema 1.2 Oynkunu u JIP23 , JIP26, MP17 3anamue XOJIUMOHU  TIOCTIE/I0BATEIb-
rpaduku Y0 01.02; Yo 01.03 (npaxmuyeckoe | HOCTH JCUCTBUH; B OTBETE
30 01.05; 3a0anue) IIpaBUIILHO M AaKKypaTHO
Tecm BBITIOJTHEHBI BCE 3aMUCH U
5 I1P62, ITP63,ITP6S, Ilpakmuuyeckoe | BPITUCICHUA.
[1Py6, ITPy7, sansmue Onenka 'xopomo'" cra-
Tewma 1.3 Kopnw, creme- | TIPyS, JIP23, JIP26, MP8 (npakmuyeckoe | BATCA, €CIIM  BBIIOIHCHBI
HH M JIOTapuQMBbI MP10, MP13, MP17 1 555410e) TpeGOBaHus K OIEHKe "OT-
Y0 01.02; Yo 01.03 Konmponvhast JTUYHO", HO JOMyIIeHBI 2-3
30 01.05; paboma HeoYeTa.
Ounenka '"ynoBJieTBOpHU-
6 3373 g}gi” 31%22%23 K;ggg;;ﬂ bHaz TeJbHO' CTaBUTCH, €CIU
HP63,’ PGS, p 3aHATHE  BBINOIHEHA He
Pa3zge 2 OCHOBBI TPH- TIPy6, TIPy7, TIPy8, MOJHOCTBIO,  HO 00BEM
rOHOMETPHH JIP23, .JIP26, BBIIIOJTHEHHOM YaCTHU Ta-
MPS8 ,MP10, MP13, KOB, YTO IO3BOJISIET MOIY-
MP17 YUTH MPABWIHHBIC PE3YJIb-
TaThl W BBIBOJBI, B XOJ€
7 Tema 2.1 OCHOBHBIE TIO- I1P63, TTPy6, TIPyS, Ilpakmuueckoe | IpoBeAeHUs pabOTHI ObUIN
JIP23, JIP26, MP8 sauamue JOIYIIEHBI OIIUOKH.
FATHA TPHTOHOMETPHH, -MP10, MP13, MP17 (npakmuueckoe | OueHka ''Heyla0BJIETBO-
TIpeo6pasoranms Tpuro- Y0 01.02; Yo 01.03 3adanue) PpHUTEIbHO" CTaBHTCS, ec-
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HOMETPHUYECKHX BbIpa- 30 01.05; Tecm
JKCHUH
8 I1P63, TIPy7, IIPy8, JIP23, | [Ipakxmuueckoe
Tewma 2.2 Tpuronomer- JIP26, MP8 MP10, MP13, | squsmue
pUYECKHE YPAaBHEHUS MP17 (npaxmuueckoe
HEpaBEHCTBA Y0 01.02; Y0 01.03 3a0anue)
30 01.05;
9 Yo 01.02; Yo 01.03
30 01.05; Tecm
P64, [TPG14,
Pa3zgen 3 Hauyana ma- Py8, [TPy9, IPy10;
TeMAaTH4YeCKOro aHaJu- I1Py18, I1Py19
3a JP26,
MPS, MP10, MP12,
MP13, MP17, MP18
10 [1P64, I1P614, I1PyS8, Ilpaxmuueckoe
[IPy9, ITPy10; ITIPy18, | 3anamue
Tewma 3.1 IIpousBoanas IPy19 (npakmuueckoe
GYHKIMH U ee TPUMEHE- JIP26, 3a0anue)
YHKI p MPS8 ,MP10, MP12, Konmponsas
HHe MP13, MP17, MP18 p P
Vo 01.02; Yo01.03 | Pdavoma
30 01.05;
11 [1P64, 11P614, I1Py10; Ilpakxmuueckoe
ITPy18, ITPy19 3anamue
JIP26
T 32. U , (npakmuueckoe
ema Hrerpat MPS, MP10, MP12, | o )
€ro MPUMCHCHUC MP13, MP17, MP18 Konmponbas
V0 01.02; Yo 01.03 o
30 01.05; p
12 Yo 01.02; Yo 01.03
30 01.05; Tecm
I1Po1, I1P69, ITP610,
MP611, IP612,
I1P613,I1P614,
Pasnen 4 I'eomerpust ITPy1,ITPy14, IIPy15,
TIPy16, IPy17,IIPy18,
TIPy19,
JIP26,
MPS8, MP10, MP17,
MP18, MP21
13 I1P613, ITPy17, MP10 Ipaxmuueckoe
Tema 4.1 KoopauHaTsl u Vo0 01.02; Vo 01.03 3auamue
BEKTOPBI 30 01.05; (npakmuyeckoe
3a0aHue)
14 I1P61, ITPGY, I1P612, Ilpaxmuueckoe
Tema 4.2 [Ipsimble u [1Pyl, [IPy14, [IPy15, o
IIJIOCKOCTH B IIPOCTpPaH- JIP26, MP8, MP10, MP21 (npa;cmuttecxoe

JI 3aHATHE BBITTOJHEHA HE
IIOJTHOCTRIO WM O0BEM
BBIMIOJTHCHHOM YacTH pa-
0OTBI HE IO3BOJISICT CliE-
JaTh TPABWIBHBIX BBIBO-
JIOB.
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CTBE Vo0 01.02; Yo 01.03 3a0anue)
30 01.05; Koumponvras
paboma

15 I1P610, 1IP611, ITP612, | [Ipakmuueckoe

HP614, HPy14, HPylS, 3aHAmMue
Tema 4.3 MHOFOFpaH- HPy16, HPylg, .HP26, (npakmuqeckoe
HUKH U KPYTJIbIE T MP8, MP10, MP17, MP18 sadanue)
V0 01.02; Yo 01.03
’ K
30 01.05: OHMPOJIbHAS
paboma

16 Yo 01.02; Yo 01.03 Tecm

Pa3nen 5 Kom6unarto- 30 01.05;
I1P67, I1P68,
PHMKAa, CTATHCTHKA U TPy4, TIPy12, [IPy13,
Teopusi BEePOSITHOCTEN MPy18,
JIP26,
MP13, MP17

17 [1P68, [1Py4 Ilpaxmuueckoe
Tema 5.1 DiaeMeHTSHI MP13, MP17 3anamue
KOMOHWHATOPUKH Y0 01.02; Yo 91 03 (npakmuueckoe

30 0_1'05’ 3adanue)

18 TeMa 5'2 3JI€M€HTI)I HP67, HP68, HPylZ, HpaKmuLIECKoe
TEOPHH BEPOATHOCTEH 1 HPy13, TIPy18, JIP26, | sanamue
MaTeMaTU4YeCKOH CTaTH- MfB’. MP17, (npaxmusieckoe

Yo 0102 Yo 0103 | s0oumme)
CTHKH 30 01.05;

19 Yo 01.02; Yo 01.03 Tecm
Pazagen 6. OCHOBBI qucC- 30 01.05;

y Mpy2, Ipy3,
erTHOI/I MaTEeMaAaTHUKHU .JIP26
MP17, MP18,

20 [py2, lIpy3, MP17, Ilpaxmuueckoe
Tema 6.1 OcHOBBI TEO- MP18, JIP26 3ansamue
PUH MHOYKECTB ¥001.02; Yo pl .03 (npakmuueckoe

30 01.05; 3adanue)

21 [py2, Ipy3, MP17, Tecm

Tema 6.2 OCHOBEI TE€O-
puu rpados

MP18, JIP26
Vo0 01.02; Yo 01.03
30 01.05;
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5.2 Ilpome:kyTOoUHAS aTTeCTALUS

[IpomMexyTouHas atTecTanus 00y4JaroIMXcsl OCYIIECTBISIETCS M0 3aBeplIeHHe N3YYeHUs y4eOHOro
npeameta «MareMaThkay U MO3BOJISIET OMPEACIUTh KaueCTBO U YPOBEHb €€ OCBOCHHUSI.
dopma IpoMeKyTOUHOM aTTecTanuu mno npeamety «MaTtemaTtuka» — nuddepeHupoBaHHbIN 3a4eT

B | cemecTpe, 9K3aMeH BO 2 ceMecTpe.

Pe3ysabTarsl 00yyeHus

OuneHoYHBIE CpPeICTBA
JUIsI IPOMEKYTOYHOM aTTeCTALUU

JuddepeHupoBaHHbIN 3a4eT

¥001.02; Yo 01.03
30 01.05;
[1P62, I1P63, [1P64, T1IP6S, I1P66
[1PyS5, T1Py6, I1Py7, TTIPyS,
JIP23, JIP26, MP8, MP10, MP13, MP17

Koumponvnas paboma
1. HaiiguTe o6macTh onpeaencHus yHKIIHIA:

Flx) = [4x—10

«ql xT+5x

2. Haiinute nynu GyHKIAH:
flx)=

3. Pemure upparnuonagbHOe ypaBHEHHE.

2x—8

x%—3x

V3x+1++4x—3=+/5x+4
4. Beruucnure:

0,027 — E) " 1256075 _371 1550

5. Pemmre nmoka3aTeiabHOE ypaBHEHHE:
6. Pemmre norapudpmMuyeckoe HEpaBEHCTBO:

log:(2x—7) = —1.

7. Ynpocture:
cos2a + tg a sin 2a,
8. PemuTe TpUrOoHOMETPUYECKOE YpaBHEHUE:

=

. WL
s5in 2x = —

9. Pemmre nmokaszarenbHOE HEPABEHCTBO:
1 x—3 15 %
G =)
2 8

10. PemmuTe  TPUTOHOMETPHYECKOE

3sin“x — 7sinx cosx + 2cos“x = 0,

ypaBHECHHE:

JK3aMeH

Y0 01.02; Yo 01.03
30 01.05;

I1P61, I1P64, T1P67, TTPG8, I1PGY, TTP612,
I1P610, ITP611, I1P612, ITP614
[1Py1, ITPy2, I1Py3, I1Py4, [1Py8, I1Py9,
[1IPy10, ITPy15, TTIPy14, I1IPy15, TIPy16,
I1Py17, IIPy18, ITPy19

Koumponvnas paboma
1. B pesynbraTe pemieHusi MCCIEA0BATEIbCKON 3a-

Ja4d HeoOX0IMMO HAaWTH 3HAYCHHE TIpejiena;

lim 4x%2-11x-3
X3 3x2_gy-3

2. Jlist TEXHOJIOTHYECKON KAPThl HY)KHO PACCUUTATH Y-
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JIP26,
MPS, MP10, MP7, MP10, MP17, MP18,
MP21

70BOM K02 (PUIIMEeHT KacaTenbHOH K rpaduKyPyHK-

3442
i f(x) = %B TOUKE X = 1.

TexHOMOrHIecKuil mpoIecc 3aaeTcst PyHKIuen y =
eity = x3 — x? — 8x + 4. TpeOyercsaHaiiTn
HaMMEHbIIICe 3HAaUeHUE (PYHKIMHHA

ke[1; 7].

HanpsikeHne Ha KOHAEHCATOpE MEHAETCS OT
BpPEMEHH 110 3aKOHY

U(t) = t3 —9t? + 15t + 10. Haiiqure MOoMeHT
BpEMEHH, TIPH KOTOPOM HAMpsKEeHHE JOCTUTHET
MaKCHMAaJIbHOTO 3HAUCHUSL.

Haiinure HeonpeneneHHbli HHTErpat:

1
f (E cosx + 2x — \/E) dx

K mockoctu npoBeneHa HakiioHHass MA u riep-
neHaukyisip MO, paBubiit 15 cM. YToa mexny
HAKJIOHHOH ¥ IUIOCKOCTBIO cocTasnser 30°. Haii-
JIUTE JJIMHBI HAKJIOHHOM U €€ TTPOEKITUH.

Haiitu ckajsipHOe NPOU3BE/ICHUE BEKTOPOB:d =
po:a=(2; 3; —4m b=(1; -2; 1).

Breruncnure mnmomans KpUBOJIMHEWHOW Tpame-

MY, OTPAHUYEHHOW JINHUSIMU:
— 23— () —
y=x>%y=0x=3.

Jetans umeet GhopMy IpsMON MPHU3MBI, B OCHO-
BaHUHM KOTOPOHM JICKUT TPEYTOJbHHUK CO CTOPO-
Hamu 39 cM, 17 cm u 28 cm. Beicota npusmel co-
craBisieT 20 cM. HaliuTe nojiHyr0 MOBEPXHOCTh

U 00bEM NMPU3MBI.

10. HaiiTy mpou3BOJIHYIO CI0XKHOM (PyHKITHH:

y = ViInsindx.
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Kpurepun oneHku 1upepeHupoBaAHHOIO0 3a4€Ta U IK3aMeHa

- «OTIM4YHO» - TEOPETUYECKOE COAEPKAHUE Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB, yMEHUs
chOpMHUPOBAHEI, BCE MPEIYCMOTPEHHBIE MTPOrPaMMOil yueOHbIE 3a/laHusl BBITOJHEHBI, KAYECTBO UX BHI-
IIOJIHEHUS OLIEHEHO BBICOKO.

- «XO0pOoMIO» - TEOPETUUECKOE COJIEPKAHUE Kypca OCBOEHO MOJIHOCTBIO, 03 Mpo0eoB, HEKOTOPhIE
yMeHusi cOPMHUPOBAHBI HEJOCTATOYHO, BCE MPEIYCMOTPEHHBIE IPOrpaMMOil yueOHbIe 3aaHuUs BBINOJI-
HCHBI, HCKOTOPLIC BUABI SallaHI/If/'I BBIIIOJIHEHBI C OIIMOKaMH.

- «Y 1OBIIETBOPUTENBHO» - TEOPETHUUECKOE COAEPKaHUE Kypca OCBOCHO YAaCTHYHO, HO MPOOEIbl He
HOCAT CYIIECTBEHHOTO XapakTepa, He0OXOAWMBbIE YMEHHUsI pabOThl C OCBOCHHBIM MAaTEpUaloM B OCHOB-
HOM C()OpPMHPOBaHBbI, OOJIBIIMHCTBO MPETYCMOTPEHHBIX NMPOrpaMMON 0OyueHHs! y4yeOHbIX 3a/laHUi BbI-
IMMOJIHCHO, HCKOTOPBIC U3 BBITTOJHCHHBIX 3a;1aH1/1171 coAcpiKaT OIIINOKH.

- «HeynoBneTBOopuTENbHO» - TEOPETHUECKOE COEPIKaHUE Kypca HE OCBOEHO, HEOOXOAUMBIE yMe-
HUS HEe C(POPMHUPOBAHBI, BBIIOJIHEHHBIC YU€OHbIE 3aIaHUs COJIEpKaT rpyOble OIIHUOKH.
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[Ipunoxenne 1

OBPA3OBATEJIBHBIE TEXHOJIOT' U, BKJIIOYASA AKTUBHBIE U UHTEPAKTHUBHBIE
METOABbI OB YYEHUA

[Ipu mpoBeneHNH TEOPETHYECKUX M MPAKTUYECKUX/ITa0OPATOPHBIX 3aHATHH HCIIONB3YIOTCS Clle-
IYIOLIME Nelarornyeckie TeXHOJIOTUH:

No HasBanue [lenb ucnonb3oBaHUA [Inanupyemblii Onucanue nopsiKa ucroiab3o-
n/m | oOpa3oBa- o0pa3oBaTeNbHON TeX- pe3yabTar uc- | BaHHs (AJITOPUTM IMPUMEHEHUS)
TeIbHOU HOJIOTUH M0JIb30BAHUA 00- | TEXHOJIOTUU B IPAKTHUECKOMN
TEXHOJIOTUH pa3oBaTeIbHON npodeCCHOHATLHOM J1esATeINb-
(c ykazaHueM TEXHOJIOTHH HOCTHU
aBTOpa) / aK-
THUBHBIE U UH-
TEPAKTUBHEIC
METO/]IbI 00Y-
YCHUS
1 [IpoGnemHoe | YcBoeHHE HE TOIBKO AKTHBHas Jes- [TocranoBka mpoodIeMbI
o0y4yeHue pe3yJIbTaTOB HAYYHOI'O | TEJIbHOCTh KaXK- Oco3Hanwue (npobnemubiii 60-
(Hdx. Jpton) | mo3HaHus, HO M CAaMOTO | I0OTO o0yyarore- npoc, npobremnas sadaua),
IIyTH, IpOLECCa [TOJIy- | FOCS Ha 3aHATHUH, OBCYHICHHE IPOGIEMEL B
YEeHUsI 9TUX Pe3yNibTa- | OOBEKTUBHOE
TOB, (hOpMUpPOBaHHE orennBanme ges- | PYIHIC
M03HABATEIBHON CaMO- | TEIbHOCTU 00Y- OGcyxneHue T0ro, 4To U3-
CTOATEIBHOCTH YUEHHU- | YAIOIIETocs Ha BECTHO TPYyIIIE O Ipodiieme —
Ka. 3aHATHH. 9Man 8vi306a, AKMyanu3ayuu
SHaHUU
BoipaboTka BO3MOXKHBIX ITyTel
pereHus
BripaboTka minaHa penieHus —
9man 3aKpenieHus Ho8bix 3Hd-
HU
Pabota o c6opy marepuaina
CucremaTu3zauus 3HaHUN —
9Man KOHMPOJs YCE0eHUsl 3HA-
HUUl
2 310pOBBEC- ObecrieueHne caHuTap- CobioeHHe or- [IpoBenenue GU3KyIHTMUHY-
Geperatomas | HO-THTHEHMUECKOTO CO- | yvanpHOrO BO3- TOK ¥ (U3KYIIbTIAY3 HA 3aHsI-
CTOSIHHS y4eBHOTO 10~ | mymmmo- Tun(1-2 mun);
TEXHOJIOTUA OJIaronpusATHBIA MUKPOKIMMAT
(H. K. Cmup- MEIlHHs (OCBEICHHE, | TEMIOROro pe- U TcHUxoJyiornueckas 00CTaHOB-
HOB, A5 MpOBETpUBaAHUE, Temne- | KHMa B ayJIUTO- 3
Hait, pATYDHEIH PErHM H puu; Ka — 9man OUHAMU4ecKol nay-
C.I'.Cepuxos) | p.); MO/ICpKAHNE bl ypoxa
paboTtocnocob-
HaJIM4ue «OMOIMOHAIb- | HOCTH 00yYaro-
HBIX Pa3psIOK»: IYTOK, | IIMXCS HA 3aHs-
yIBIOOK, FoMopucTHye- | THH,
CKHUX WJIN OYYUTEIID- CMeHna BUIOB
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HBIX KapTUHOK, ITIOTOBO-

JCATCIIBHOCTH Ha

POK, M3BECTHBIX BhICKa- | YPOKE o0ydaro-

3BIBAHMI C KOMMEHTA- Hxcs

pUSIMU | T.II.
Hirposas Tex- [ToBbIIICHHE MOTHBA- AKTHBH3AIHA DOMOLMOHATbHASL YCTAHOBKA Ha
HOJIOTHS A K A3y9CHUIO HC- MpIcauTenbHOM | UTPY
(Bafz’[60poﬂo_ OUINIMHBI; aKTUBHU3allUsA OEeATEIIbHOCTH, ITocTanoBka 3aJia4 UIrpskl, I1pa-
Ba JI.B., 30- MMO3HaBaTEeIbHON Jesl- 3aKpEIUICHUE U BWJI U YCJIOBUI
JloTapesa TEJIbHOCTH, PACIIHpE- CHCTCMATH3ALNA | Peanusalins UIPOBBIX JCHCT-
A.B) HUE U JIONOJIHeHHE 3Ha- | SHAHUH M YMCHUH |y

HUI o0ydaronmxcs 00 11O M3yHacMou [ToxBeneHne UTOrOB UTPHI

OCHOBHBIX IIOHATHAX U Teme: (peduexcus)

3aKOHAaX MaTeMaTHUKH enosas uepa —

9man 3aKpenieHust HO8blX 3Ha-
HULl

Urdopmar- Obecneuenue HOJIE/HG- Harnsianoe co- Hutepuer — pecypcsl, B T 4 UC-
OHHO- HUS HOBBIX 3HAHWM, 32~ | MPOBOXICHUE MOJIb30BAaHUE UHTEPHET-
KOMMYHHUKa- | KDEIUICHHE y4eOHOr0 MarepuaioB ypo- | O6paysepos (Firefox,
IIMOHHAs T€X- | MaTepuaia U KOHTPOJb; | Ka (Bumeoposuky, | InternetExplorer, Google u T1.)
HOJIOrusA CXEMBbI, Ta0Iu-
(posbIe Obecneuenue nporecca 1b1); JUIS TIOMCKa, 0TOOpa M CHC-
TEXHOJIOTUH) | 0OyJYeHHUs B OHJIAWH TeMaTtu3anuu uHdopMaInuu
(A.B. Jlemy- dopmare OHIIalH CBS3E C — Ha smane 0oMawiHe2o 3a-
poBa): y4acTHUKaMU 00- Oarus

H3yuenue u
UCno1b308a-
Hus ungop-
Mayuuu3uH-
TEpHET HC-
TOYHUKOB
(amexTpoH-
Hble y4eOHU-
K#, 00pa3oBa-
TEJIbHBIN
opTan
MI'TY, cnpa-
BOYHUKH U
CITOBapH);

Humepax-
MUBHAsL No-
oaua u xpa-
HeHue UuH-
¢opma-
yuu(OHJIAHH
OJIUMITHATIBI,

pa3oBaTENbHOTO
nporiecca (BH-
neoKoHpepeH-
wwih);

IToBbI11IEHTIE MO-
TUBAIUU 00y4e-
HUSA

aHKETHUPOBaHUE, TECTHUPO-
BaHHUE — HA dmane KOHmMpo-
JIA1 YCBOCHUSA 3HAHUU
XpaHeHue uH(poOpMaLUU —
Ha smane 0oMauHe20 3a0d-
HUs, NOO20MOBKU K CeMUHA-
py

Enunbiii mopran HMHTEpHET-
TecThupoBaHus B cepe 00-
pa3oBaHus (TpeHaxxepsl,
OII10) —¢é

Ownnaita gocka IDroo — wua
amane NOAYYEeHUSA HOBbIX
SHAHUL 8 pedcume OHIAUH,
OUOCMoodle (smemeHTHI
«Yat», «llocemaemMocTb», -
Ha OpPraHU3aIlMOHHOM JTare
ypoka, «Jlexuusa», «lIpak-
THYecKoe 3amanue», «I['u-
MEePCChUIKA» - Ha 2mane 3a-
KpenieHust HOBbIX 3HAHUIL);
Discord (pabora mo rpyn-
naMm), BeOMHapHas KOMHAara
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MIPE3CHTAIINH,
TPaHCIUPO-
BaHHE BHJIEO-
POJUKOB JJIsI
MHOI'OCTO-
POHHETO OC-
BEIICHMS TE-
MbI, BUJICO3a-
IHCh JICKIIUH,
MT'HOBEHHOE
pacrpocTtpa-
HCHHUE MaTe-
puaza Mexmy
CTYJICHTaMH )

Hucmanyu-
OHHOe 00pa-
308aHUe U
8UObL KOMMY-
Huxayuu (9a-
TBI, OHJIAIH

BigBlueButton - nposede-
HUe OHIALH YPOKA

KOH(]epeH-
LIMH, DJICK-
TPOHHAs TI0Y-
TAUT. 1.)

AxtuBmuzanus yM- | Ctagus BLI30Ba: IT TaBJje-
Texnonorua | PazButue ymeHus noju- saunst ym- | Cran 30 penoc c
KPUTHYECKO- | BEpraTh COMHEHHUIO CTBEHHOH niesi- | Hue BO3MOKHOCTH chopMyIin-
rO MBIIUICHHS | TOCTOBEPHOCTh U aBTO- | TCJIBHOCTH; poBaTh TEMY, II€JIb, COCTaBUTH

HUTCTHOCTh HH(pOpPMA- MEHHE aHAIIN3K- | IIAH 3aHSATHS —

OK. Tuaxe) p dop VYMmeHune ananms JIaH 3a sman 8vl308a,

11U, IPOBEPSTDH JIOTUKY
JI0Ka3aTeNIbCTB, AEIaTh
BBIBO/IbI, IPHHAMATh
pelIeHus.

poBaTh, apryMeH-
TUPOBaTh, ped-
JIEKCUPOBATh

aKmyanu3ayuu 3HaHuu

Cragus ocMBICIEHUS: TIOTyYe-
HUE HOBOW MH(OPMALIUH; CO-
OTHECEHHE €€ C COOCTBEHHBIMU

3HAHUSMHU U YMEHUSMU — 9man
OMKPLIMUSL HOBLIX 3HAHULL

Cragus pedJIeKCHH: 1IeJIOCTHOE
OCMBICIIEHHE U 0000IIeHnE MO0~

Jy4YeHHOW MH(OpManuu Ha OC-
HOBE OOMEHAa MHEHHSMH MEXK-
oy oOydJaloomuMucs JApyr c
JIpyroM W TpenojaBaTeieM —
nooseoenus

aman umocos,

OYEeHKU 3HAHUU
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[Tpunoxenue 2

NEPEYEHb IPAKTUUYECKHUX 3AHSATHAM

Pa3nenni/Tembl TeMbl npakTUYe- Koanuecr- | B ¢opme | TpedoBanus ®I'OC
CKHMX/JIA00PATOPHBIX 3aHS- BO 4YAaCOB | NIpaKTH4Ye- Cc1io
THH CKOM Mmoj-
rOTOBKH (ymers)
Pazgen 1 Anredpa 34
TEMA 1.1 PA3BU- | Ne 1l Apudmernueckue aeii- 2 [IpyS5, Ipyl1
THUE TIOHATHS O CTBHUSI HAJl pallMOHAILHBIMU U
YUCIIE KOMILIEKCHBIMH YHCIIAMHU.
Ne 2 ToxxnecTBeHHbIE TPE00- 2 I1P62,I1pyS5
pa3oBaHMs PAIIMOHATBHBIX
BBIPKEHHUM.
Ne 3 Pemienne panmoHanbHBIX 2 [1p63, IIp66, Ipy7,
yYpaBHEHUU
Ne 4 Pemienne cucrem pa- 2 [1p63, Ipy7
[[MOHAJIbHBIX YpaBHEHH
Ne 5 Pemienne panmoHaibHBIX 2 [1p63, Ipy7
HEPaBEHCTB
TEMA 1.2 Ne 6 UccnenoBanne GyHK- 2 I1P64, ITP65, Ipys,
nuii. CBOMCTBA IMHEHHOM,
OYHKUMU U TPA- | KBaZpaTU4HOM, KyCOIHO-
®UKU JUHEWHOU U IpoOHO-
JUHEHHON QyHKIMIL.
Neo 7 TlocTtpoenue u uTeHue 2 I1P64, TTIP65, Ipys8,
rpadukoB QpyHKUINN
TEMA 1.3 Ne 8 Pemienue npparnmonas- 2 I1P63, I1Py7,
HBIX YpaBHEHUU
KOPHU, CTEIEHH,
JIOT APUOMBI Ne 9 IIpeobpazoBanus Bbipa- 2 [1PG2,
JKEHHH, COJIEpKAILUX CTeIle- [1Py6,
HU U PaJIUKaJIbI.
Ne 10 Pemenne nokazarens- 2 I1P62, ITPG3,
HBIX YpaBHEHUH I1Py7,
I1Py8,
No 11 Pemenue nokasarenb- 2 I1P62, I1P63,
HBIX HEPABEHCTB. [1Py7,
[1Py8,
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Ne 12 Pemenne nokasareins-
HBIX YPaBHEHUH U HEpa-
BEHCTB.

I1P62, T1IPG3,
I1Py7,
[1Py8,

Ne 13 Haxosxnenue 3HaueHUH
Jorapugma 1o npou3BoJib-
HOMY ocHOBaHU. [Iepexon
OT OJTHOTO OCHOBAHHUS K ApY-
romy. Beruucnenue u cpas-
HeHue orapudmos. Jlora-
pudMHpOBaHUE U TOTEHITH-
pPOBaHME BbIPAXKECHUH.

T1PG2, I1Py6, [1Py7,

Ne 14 TMoctpoenue rpapuKos
norapumuueckux GyHKIUI

I1P62, ITPGS,
[1Py6,

Ne 15 Pemenue norapudpmu-
YECKUX ypaBHEHHI.

I1P62, TTPG3,I1Py6,
[1Py7, I1Py8,

Ne 16 Pemenue norapudpmu-
YECKUX HEPABEHCTB

T1P62, TIP63,IIPy6,
TIPy7, TIPyS,

Ne 17 Pemenue norapudmu-
YECKHUX YpPaBHEHUH U Hepa-
BEHCTB.

T1P62, TIP63,ITPy6,
TIPy7, IIPy8,

Pa3nes 2 OCHOBBI TPUTOHOMETPHH

16

TEMA 2.1

OCHOBHBIE ITOHS-
THSI
TPUTOHOMETPUMH.
IIPEOBPA3OBAHUS
TPUTOHOMETPU-
YECKUX
BBIPAJKEHUI

Ne 18 Pannauuseiil MeTon us-
MEpPEHHUs YTJIOB BpalEeHUs U
CBA3b C TPaLyCHON MEpOH.

Haxoxnenue 3HaueHU# TpU-
TOHOMETPUYECKUX (PYHKIIHH.

T1Py6, [IPy8,

Ne 19 IpeoOpazoBanust Tpu-
TOHOMETPUYECKUX BbIpAXKE-
Hul. OCHOBHBIE TPUTOHO-
METPUUYECKUE TOKAECTBA.

[1Py6, ITPy8,

Ne 20 IpeoOpazoBanust Tpu-
TOHOMETPUYECKUX BBIPAXKE-
HUl. DOpMyIIbI CIIOKEHHUS,
yaoenusi. Dopmyibl npuBe-
JCHUS

TIPy6, [IPy8,

Ne 21 IlpeoOpa3oBanus Tpu-
TOHOMETPUYECKUX BbIpaXKe-
Huil. [IpeoOpasoBanue cym-
MBI TPUTOHOMETPUYECKUX
¢byHKLUH B TpoU3BEICHHE,
npeoOpa3oBaHue POU3Bee-
HUS TPUTOHOMETPUYECKUX

GYHKIHA B CYMMY.

TIPy6, [IPy8,
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Ne 22 Tloctpoenue rpadgukon 2 [1PG5, ITPy6, I1Py8,
TPUTOHOMETPUUYECKHUX (PYHK-
[UH C UCIIOJIb30BAHUEM T'€0-
METPUUYECKUX Mpeodpa3oBa-
HUH.
TEMA 2.2 Ne 23 TlpocTeitmne TpuroHo- 2 [1P63, I1Py7, IT1PyS8,
TPUTOHOMETPU- METPHUYCCKUE YPABHCHUS U
YECKUE YPABHE- HepaBeHCTBa.
ZI?];IAH HEPABEH- Ne 24 Tpuronomerpuueckue 2 [1Py7, TIPy8,
YpaBHEHUS U METOJIbI UX pe-
HICHHUS.
Ne 25 Tpuronomerpuueckue 2 I1Py7, I1PyS8,
YpaBHEHHUS.
Pasznen 3 Hauaa MmaTeMaTH4ecKoro aHajIn3a 30
TEMA 3.1 Ne 26 Yucnosas mocinenoBa- 2 [TPy?9,
[TPOM3BOAHAS TeLHOCTb, CITIOCOOBI e¢ 3aja-
CYHKIIMHA M EE HUS1, BEIYUCIICHUS YWICHOB I10-
TMPUMEHEHHE. cnenoBarensHOCTU. [Ipenen
nocrneaoBarenbHOCTH. Haxo-
KIACHUE TIPeieioB QyHKIUH.
Ne 27 Haxoxxaenue npous- 2 [1P64,
BOJIHBIX T10 OIPEJICIICHHIO.
Ne 28 TIpaBuna u popmyss 2 I1P64, 11PG14,
muddepeHIpoBaHus, Ta0- IPy10;
JIUIIA IPOU3BOJIHBIX JJIEMEH-
TapHBIX QYHKIUH.
Neo 29 Brruncnenue npous- 2 [1P64, I1P614,
BOJIHBIX CJIOYKHBIX (DYHKITHA. [IPy10;
Ne 30 'eomeTpuyeckue npu- 2 [1P64, I1P6 14, TIPyS,
JIO’KEHUS IPOU3BOTHON ITPy18, TTPy19
Ne 31 Oo6mias cxema uccie- 2 [1P64, I1P614, TIPyS,
N0BaHUs QyHKIMU. [IPy10; ITPy18,
IMPy19
Ne 32 UccnenoBanne GpyHK- 2 [1P64, I1P6 14, TIPyS,

LUK C IOMOILBIO MPOU3BOA-

HOM M MOCTpOCHHE TpaduKOB.

TIPy10; [TPy18,
TPy19
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Ne 33 Haxoxxnenue Hau- 2 [1P64, I1P6 14, TIPyS,
OOJIBIIIETO ¥ HAMMEHBIIIETO IIPy10; TTPy18,
3HAYCHUSI M SKCTPEMAJIbHBIX IPy19
3HaueHu# QpyHkmun. Haxox-
JIEHUEe ONTUMAJIBHOTO pe-
3y/bTara B 3aa4ax npodec-
CHOHAJIPHOM HAIMpPaBJICHHO-
CTH
TEMA 3.2 Ne 34 NnTerpan u nepBooO- 2 [1P64, TTPy10;
WHTETPAJI U ETO pasHas. Haxoxnenue Heor-
[IPUMEHEHUE. peAeNEeHHBIX UHTETPAJIOB TPH
MIOMOIIY CBOWCTB MHTETpa-
JIOB.
Ne 35 UnrerpupoBanue mMe- 2 [1P64, 11PO14,
TOJIOM 3aMEHbBI TEPEMEHHOM.
No 36 MnTerpupoBanue pas- 2 [1P64, T1PG14,
JTUYHBIMH METO/IaMHU.
Ne 37 Teopema HproTOHA- 2 [1P64, I1P614,
JleliOuuna. Beranciaenue om- [TPy10; TTPy18,
peleNeHHBIX MHTETPajioB.
Ne 38 Boruucnenue omnpeje- 2 [1P64, I1P614,
JICHHBIX UHTErPaJIOB METO- IIPy10; TTPy18,
JIOM 3aMEHBI IEPEMEHHOM. IPy19
Ne 39 BrruuciieHue mioma- 2 [1P64, I1PG 14,
neit puryp u 06beMoB Tel. IIPy10; ITPy18,
I1Py19
Neo 40 ®dusnueckue npuitoxe- 2 I1P64, I1PG 14,
HUSl UTHTETPAJIOB IIPy10; TTPy18,
IMPy19
Pasnen 4 I'eomerpus 32
TEMA 4.1 Ne 41 Bexrops!. [leiicTBus ¢ 2 I1P613, ITPy17
KOOPJIMHATBI U BeKTOpamu. JlekapToBa cuc-
BEKTOPHI. TeMa KOOPJAWHAT B MPOCTPAH-
ctBe. Paccrosinne mexny
TOYKaAMHU.
Ne 42 JlexapToBa cucrema 2 I1P613, ITPy17

KOOPJMHAT HA IJIOCKOCTH.
YpaBHEHHUS IPSIMON, OKPY K-
HOCTH. Pemienve 3ana4d Ha
PacIOIOKEHUE IPSIMBIX Ha
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IIJIOCKOCTH

TEMA 4.2 Ne 43 Pemienue 3ama4 Ha 1a- [1P61, ITPGY, I1Py1,
[IPAMBIE U IIJIOC- | paJUIEILHOCTh IPSIMOM U [TPy14,
KOCTH B ITPO- IJIOCKOCTH.
CTPAHCTBE. Ne 44 Pemenue 3agad Ha I1P61, ITPGY, ITPyl,
NEePIECHIUKYIAPHOCTD IIPS- [1Py14, I1Py15,
MOM ¥ IJTIOCKOCTH
Ne 45 Pemenne 3aga4 Ha [1P61, ITPGY, TPy,
MIPUMEHEHUE TEOPEM O TPEX [1Py14, IIP612,
NepPHEHINKYIISIPaX.
Ne 46 Pemenne 3aga4 Ha na- [1P61, ITPGY, ITPy1,
PpaIIENBHOCTD IOCKOCTEM. [IPy14
Ne 47 Pemenune 3agad Ha 11P61, ITPG9, ITP612,
JIBYTPAaHHBIE YTJIbI. IPyl, ITPy14,
[TPy15,
TEMA 4.3 Ne 48 Pemrenne 3aa4 Ha ma- I1P610, ITP611,
MHOIOIPAHHUKHU | pannenenumesn u Ky0 I1P612, ITPG14,
U KPVIJIBIE TEJIA.

[IPy14, I1Py15,
I1Pyl6, ITPy19,

Ne 49 Perrenue 3amau Ha
pU3MY.

I1P610, ITP611,
I1P612, I1P614,
[1Py14, TITPy15,
[1Pyl6, ITPy19,

Ne 50 Pemenue 3a1au Ha 11i-
pamumy.

I1P610, ITP611,
[1PG12, ITP614,
[1Py14, TTPy15,
[1Pyl6, ITPy19,

Ne 51 Pemenue 3aa4 Ha BbI-
JucieHne 00bEMOB U I10-
BEPXHOCTEW MHOI'OTPaHHU-
KOB.

[1PG10, ITP611,
[1P612, 11P614,
[1Py14, ITPy15,
[1Pyl16,ITPy19,

Ne 52 Permienue 3amay Ha IU-
JTUHJIP.

[1PG10, ITP611,
[1P612, I1P614,
[1Pyl14, TTIPy15,
I1Pyl6, ITPy19,
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Ne 53 Pemenne 3aga4 Ha KO- 2 I1P610, ITP611,
HYC. I1P612, ITP614,
[1Pyl14, TTPy15,
[1Pyl16,ITPy19,
No 54 Pemenue 3a1a4 Ha map 2 I1P610, ITP611,
u cdepy. [1P612, ITP614,
[TPy14, ITPy15,
[TPy16,ITPy19,
Ne 55 Pemenue 3aga4 Ha 2 I1P610, ITP611,
KOMOHWHAIIUKA T€OMETpUYe- 11P612, ITP614,
CKHUX TCJI. HPy14, HPylS,
[1Py16,11Py19,
Ne 56 Pemenne 3agau Ha 2 I1P610, ITP611,
KOMOHMHAIIMK TeOMeTpHYe- [1P612, I1P614,
CKHX TCJI. HPy14, HPyl 5,
[1Pyl6, ITPy19,
Paszjnen 5.KomOunaropuka, CTaTUCTHKA U TeO- 6
pus BepOSATHOCTE
TEMAS.1 Ne 57 Pemenne komOuHaTop- 2 I1P68, TTPy4
OJIEMEHTbI KOM- HBIX 3a7a4. Pa3melrienus, co-
BUHATOPHUKI YEeTaHUS U TIEPECTAHOBKHU.
TEMA 5.2 Neo 58 Knaccuueckoe omnpenie- 2 [TP67,I1PGS, T1Py12,
DJIEMEHTbI TEO- JIEHUE BEPOSITHOCTH, CBOMCT- [TPy13, [TPy18
PUA 5 Ba BEPOATHOCTEH!, TeOpeMa 0
BEPOSITHOCTEN 1 .
.. | cymme BeposiTHOCTEN. Bepo-
MATEMATUYECKOM
CTATUCTUKU SATHOCTD B 3a/1a4ax TEXHOJO-
TUYECKOro mpodus
Paznen 6. OcHOBBI IMCKPETHOI MaTeMaTHKHU 2
TEMA 6.1 OCHO- | Ne 59. CriocoObl 3a1aHusi MHO- 2 [Ipy2
BbI TEOPUU KECCTB. OHepaL{I/II/I Haa MHOXKCEC-
MHOXECTB CTBAMI
UTOIr'o 118
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OBPA3OBATEJIbHBII MAPIIPYT

ITpunoxxenue 3

KonTponupye-
KoHntposbHas MBIE pa3Jeibl KoHnTtponmpyemsie OlCHOMHbIC CpETICTBA
TOYKa (Tembl) yueOHOTO pe3yIbTaThI
npeaMera
Nel Paznen 1. Y0 01.02; Yo 01.03 | KonrposnsHas pa- | 1. Teoperuueckue
AunreGpa 30 01.05; 6ota «KopHu, | BOIPOCHI
[1P62, ITP63, ITP66 | creneny u tora- | 2. THIIOBBIC 3a1aHUS
PG4, TIPGS, UMD
Ipys,
IIPy6, TIPy7,
[1Py8, ITPyl11
JIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne2 Pa3nen 2. V0 01.02; Vo 01.03 | KonrponsHas pa- | TUIoBbIE 3a1aHus
OCHOBBI TpH- 30 01.05; 6ora «OCHOBBI
TOHOMETPUH T1P63, TTP65, TPUTOHOMETPHI»
TTPy6, TIPy7, [Py,
TIP23, JIP26,
MP8 MP10, MP13,
MP17
Ne3 Pasznen 3. Y0 01.02; Yo 01.03 | KontpomnbHas pa- | Tumoble 3a1anus
Hauana mare- 30 01.05; 0ora 1o Teme
MaTHYECKOTO [1P64, ITP614, «ITpon3sBoHas
aHam3a 11Py8, ITPy9, byHKUIUY U ee
IIPy10; I'IIPyl 8, PUMEHEHHE
5[1?5 6? KonrponbHas pa- | Tumosble 3a1anus
MPS MP10, MP12, | 0OTamo Teme
MP13, MP17, MP1g | «/HTerpanu ero
NPUMEHEHHE
Ned Pasznen 4. Y0 01.02; Yo 01.03 | KontpomnpHas pa- |1. 3amauu ¢ mo-
[Ceomerpust 30 01.05; oora «IIpsmbie U CTPOEHHUEM Uep-
T1P61, ITP69, IUIOCKOCTH B IIPO- TeXA
HP61}[%613§61 L, CTPaHCTBE» 2. Pacuernsble 3ama-
11P613,11P614, K%ﬁ‘;"gﬁ’;ﬁ; A
TIPy1,ITPy14,
TIPy15, TPy16, «MHOrorpaHHUKHU
HPyl 7,HPy1 8, H KPYTJIBIC TCIIa»
IIPy19,
JIP26,
MPS8, MP10, MP17,
MP18,
No5 Pasnen 5. V0 01.02; Yo 01.03 Tect Tect
Komb6unaropu- 30 01.05;
Ka, CTATUCTHKA T1P67, T1PGS,
S |
BEPOSATHOCTEM y o 6. yie,
MP13, MP17
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Ne6 Y0 01.02; Yo 01.03 Tect Tect
Paznen 6. OcHOBBI 30 01.05:
JHUCKPETHOM Ma- [Ipy2, Ipy3,
TEMAaTHUKU JIP26
MP17, MP18,
[Tpomexy- Huddepenumpo- KonTposnbhas pa- | Tumnosble 3agaHus
TOYHAs aTTe- BaHHBIN 324eT oorta
cramus
[Tpomexy- DK3aMeH OK3aMeHannuoH- | TUMIoBEIE 3aJaHUsA
TOYHAs aTTe- HBIC
cramys OUJIeTHI
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JUCT PETUCTPALIMM U3MEHEHWIL 1 AOIIOJIHEHU
Ne | Pasnen pa6oueit Kparkoe conepkanne nsmerenus/nononsenns Hara, IMonnuce
n/n NpOrpaMMsl Ne nmporokona | npencenarens
3aceaHus TTK/TILIK
TTK/ITUK
Paboyas mnporpamma yueGHOM auMCIMLIHHL «Maremarukay
aKTyalu3uposaHa. B pa6ouyio nporpammy BHeceHs! cleyouue
M3MEHEHHUS:

1 | 3 VCJIOBUA B cBA3n ¢ npukasamu Munnpocsemenns PO or 21.09.22r Ne (13.09.2023 .
PEAJIM3ALIUU | 858 «O6 YTBEPXKACHUH (enepanbHOro nepedHs y4ebnukoB, [[Ipotokon Ne |
YYEBHOH AOMYIICHHBIX K HCMOIb30BAHMIO NMPH pEalu3alMH HMEIOLIUX
JUCLIUITIIMHBI FOCYNapCTBEHHYIO aKKpEAMTALMIO 06pa3oBaTe bHbIX nporpamMm

HAYaJIbHOro 0O6IIero, OCHOBHOIO obmero, cpeaHero o6mero
1. 3.2 VuebHo- 06paszoBanus OpraHU3alUAMH, OCYLIECTBJISIOLMMH %
METOLMHECKOC H | 0GpasoBaTeNbHYIO NEATEILHOCTS, 1 YCTaHOBJIEHHS MPEAEIBHOTO
MH(OPMALMOHHO CPOKa HCTOJIb30BAHUSA UCKIIIOUEHHBIX y4eOHHKOBY U oT 21.07.231
e obecneuenue Ne556 «O BHecenum uamenemwii B npunoxkeHus Nel u Ne2
peanuzanuu npukasy Munnpocsemenns P® or 21.09.22r Ne 858 «06
NpOrpamMMaI YTBEPXKICHHH (heiepabHOrO MepeyHs y4eOHHMKOB, [OMyIEHHbIX

K UCIIOJIb30BAHUIO NpH peau3aliii UMEIOIUX roOCy1apCTBEHHYIO

aKKpeANTaLMio  00pa3soBaTeNbHBIX  MPOrpaMM  HAYAJIBHOIO
obuiero, ' 0CHOBHOrO o061ero, CpenHero obmero oGpa3oBaHus
OpraHu3aLusIMHy, OCYINECTBIISIOLIUMH 00pa3oBaTeibHy10
ACATENILHOCTD, ~ M YCTAHOBJIGHHS  [PENENbHOrO cpoka

UCTIOJIb30BAHMS HCKIIFOYEHHBIX Y4eOHUKOB)
0. VueGHo-MeToauyeckoe u HHpOpMaLOHHOE obecrieyenue
PCATH3AUMH POrPAMMBI YUTaTh B HOBOH pPeIaKLUM:

OcHoBHast nuteparypa
1. Anwumos, I1ILLA. Maremaruka: amrebpa W Havana
MaTeMaTHIEeCKOro - aHaiu3a, reomeTpus. Anre6pa W Hauana
MaTeMaThH4eckoro  ananusa 10-11  knaccel:  6a3oBBI W
yriyOennblif ypoBH#u : yueGuuk / 11I.A. Anumos, M.B. Tkauesa,
IOM. Konsrua [u mp.]. - 1l-e u3., crep. - Mocksa :
Ipocsewenue, 2023. - 464 c. - ISBN 978-5-09-107210-5.

2. AranacsaH, JI.C. Maremaruka: anmrebpa u  Hauana
MAaTEMaTHieckoro aHanusa, reomerpus. [eomerpus. 10-11
Kknacehl (6a30BbIi M yriyGuenHsIl yposeHs) yuebnuk / JI.C.
ArtanacsH, B.®.Bytysos, C.B. Kanomies [4 mp.]. - 11-e m3n.,
crep. - Mocksa : ITpocemenue, 2023. - 287 c. - ISBN 978-5-09-
103606-0.

3. IOxHo, H.C. Martemaruka [Dnekrpontsiii pecypc]: yueGHuk /
H.C. IOxHo. — Mocksa : HH®PA-M, 2022. — 204 c. —
(Cpennee  mpodeccronanbHoe obpazoBaHue). DOI
10.12737/1002604. - ISBN 978-5-16-014744-4. - Texcr
ANEKTPOHHBIH. — URL: ht_tps://znanium.com/read?id=379702(11a"ra
obpamenus: 20.04.2023).

HononuutenbHas nuteparypa
1. BoromosioB, H.B.Maremaruka. 3anaun c PELIEHUsAMH B 2 .
Hacts 1 [DnextponHbiii pecypc]: yue6Hoe nocobue s CpeaHero
npodeccuoHanbHoro o6pazosanns/ H.B.BoroMoos.— 2-e u3Jl.,
ucnp. u gon.— Mocksa: M3natensctso KOpaiit, 2022.— 439 ¢.—
(Ipodeccuonanbroe obpasopanue). — [SBN 978-5-534-09108-
3. — TeKcT : 21eKTPOHHBIiH. // O6pasosatenshas miarpopma
FOpaiit [caiit]. — URL: https://urait.ru/viewer/matematika-
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